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Light's Diamond Jubilee 
Light for Freedom — Power for Progress 


WILCOX 


Jung, 1954 


BOILER 
DIVISION 


It’s America’s lifeline, really 
starts with steam and brings heat, light, 
energy to the nation’s factories, farms, homes, 
and stores. Paralleling that line is the line of cost; 
if that didn’t go down, the power line might. 


— the power line that 
and 


Power costs have declined steadily since 1881, 
when Thomas A. Edison opened the nation’s first 
electric generating station and B&W, who supplied 
his boilers, embarked on a fruitful, continuing 
search for better and better ways to generate steam 


and to harness more and more usable energy from 
the fuel consumed. 


Economical, dependable service is the watchword 
of America’s Electric Companies. The chart re- 
flects how well their all-important job is being 
done. And to help insure that electricity will re- 
main America’s best bargain, B&W Research and 
Engineering dedicates men, money and machines 
to continuing progress in steam and fuel technology. 
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BALL BEARINGS BEST. 


... for Space-Saving, Streamlined Designs! 


NEW DEPARTURES HELP MAKE 
THIS FAIRBANKS-MORSE MOTOR 
A MASTERPIECE IN DESIGN 


New Departure’s angular-contact, preloaded double- 
row ball bearing gives maximum resistance to deflection 
under all load conditions. In the Fairbanks-Morse axial 
air-gap motor, this bearing assures rigid, permanently 
accurate support for the rotor. 'The air gap is maintained 
with uniformity under all loads and mounting positions. 
Adjustments are never needed—and that means peak 
motor efficiency at all times. 


Remember—New Departure is always ready to help 


NEW DEPARTURE SALES ENGINEERING OFFICES—AT YOUR SERVICE 
BRISTOL 269 North Main St. 2-6371 DETROIT 7-122 General Motors Bldg. Trinity 2-4700 KANSAS CITY 1021 E. Linwood Bivd, Valentine 4939 
BOSTON 517-A Park Square Bidy. Hancock 6-9867 CINCINNATI 2107 Carew Tower Main MMLWAUKEE 647 W. Virginio St. Broadway 6-9460 
CLEVELAND 3113 W. 110th St. Winston 1-5454 
KANNAPOUS, N.C. —P.0.Box 10862-3181 4600 ST.LOUIS 3001 Washington Bivd. Franklin 6533 
NEW YORK 1775 Broadway Circle 6-1540 Cothedral Mansions Moyfower 1-8100 SOS ANGELES 5035 Gifford Ave. Logan 8-230! 
PHILADELPHIA 850 E. Luzerne St. Garfleld 3-4136 CHICAGO 332 So. Mich. Ave. Wabash 2-5875  SERKELEY 1716 Fourth St. Landscape 6-8750 
SYRACUSE 2360 James St. 73-5195 DAVENPORT 2212 £.12thSt. Davenport 7-7522 SEATTLE 5000 First Ave.. S. Lander 5920 


MECHANICAL ENGINEERING, June, 1954, Vol. 76, No. 6. Published monthly by The American Society of Mechanical Engineers, at 20th and Northampton Sts., Easton, Pa. Editorial and 
Advertising departments, 29 West 39th St., New York 18, N. Y. Price to members and affiliates one year $3.50, single copy SO¢; to nonmembers one year $7.00, single copy 75¢. Postage to 
Canada, 75¢ additional, to foreign countries $1.50 additional. Entered as second~<lass matter December 21, 1920, at the Post Office at Easton, Pa., under the Act of March 3, 1879. Member of the 
Audit Bureau of Circulations 
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THE IDEA OF STANDARDIZED GEARS 
— of the highest quality, completely interchangeable — 
was originated by BOSTON Gear seventy-five years ago. 


IT HAD TO BE A BIG IDEA 
To make the idea work, the gears had to be AVAILABLE 
quickly, to any buyer — anywhere. Distribution facilities 
had to be BIG as all industry, expanding with it. That’s why 
BOSTON Gear Products are sold through Industrial 
Distributors. 


YOUR BOSTON Gear DISTRIBUTOR 
“brings the BOSTON Gear plant to you” — the benefits of 
a 75-year experience — the engineering counsel of trans- 
mission planning experts — full stocks of BOSTON Gear 
Products — and FACTORY PRICES! 


LET THIS IDEA WORK FOR YOU 
To more than 250,000 cost-wise buyers, BOSTON Gear 
now means best buy for top quality, lasting economy, and 
trouble-saving convenience. Compare — you'll see why 
it will pay you to “Design around BOSTON Gear” . . . to 
specify BOSTON Gear for any maintenance need. 


Call your nearby BOSTON Gear DISTRIBUTOR 
He has a factory-trained specialist ready to 
help you, Boston Gear Works, 66 Hayward 
St., Quincy 71, Mass. 


STOCK GEARS — 2000 TYPES and SIZES SPROCKETS 


AT 92 LOCAL DISTRIBUTORS 


Look under “Gears” in the Yellow Classified Section of your i SHAFT SUPPORTS (a 
Telephone Directory for the BOSTON Gear Distributor nearest you. \ 4 
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SHOLD-A-GRIP 

interchangeable Tapered 

BUSHINGS and SPROCKETS : industry's most 
— ‘ valued ‘‘textbook’’ 


includes 30 pages 
Engineering Pista, 


UNIVERSAL JOINTS COUPLINGS BALL BEARINGS 
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HOW CAN WE SHAPE 


VERSATILE MICARTA 
TO YOUR NEEDS ? 


MICARTA’s use in many grueling gear applications may suggest 
to you the numerous possibilities offered by this strong, lightweight, 
wonder-working material. For example, MICARTA’s ability to soak 
up impact instead of transforming it into noise and vibration may 
answer your need for a better moving part. Or, perhaps your prob- 
lem calls for a material that will resist moisture, or stand up in 
corrosive atmospheres, or withstand extremes in temperatures. 


These and many other unique properties owned by MICARTA® 
promise practical and rewarding ways to solve product design or 
production problems. For complete information on this hard-working, 
cost-saving material, simply use the coupon below. J-06574 
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MICARTA IS SERVING ALt INDUSTRIES 


AVIATION: Pulleys, MARINE: Propeller STEEL; Roll.neck 
instrument panels, shoft bearings, bearings, hold down 
structural members bushings, piston rings ond upcoiler rolls 


ELECTRICAL; Coil 
forms, termina! blocks, 


TEXTILE: Spinning 
buckets, shuttles, 
gean 


you can 6€ SURE...1F ns Westinghouse 


Westinghouse Electric Corporation 
Micarta Division 
Yrofford, Pa. 


Attention: L. A, Pedley 
Sir: (Please check one) 


[_} Please have your representative cail 

[| Please send me complete facts on Micarta 
y 
Address__ 


tt 
Vey 
4 
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tubing, valve blocks panels, name plotes 
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How would YOU solve these two problems? 


1. A PATCH AHEAD OF TIME, applied at the factory, re- 
inforces the knees of dungarees and overalls. Patches are 
vulcanized under pressure with Radio Frequency Corp.’s high 
frequency, dielectric heater. If dielectric heat, generated in 
the material, is lost through conduction, vulcanization be- 
comes inefficient. But Fenwal THERMOSWITCH® units in each 
= minimize these losses by close temperature control. 

ulcanizing 3000 patches per hour is now standard; 30 was. 


3. THIS IS 1T — the Fenwal THERMOSWITCH control is simple 
— compact shell contracts or expands instantly with tem- 

ture changes, opening or closing electrical contacts. Ad- 
Pustable and highly resistant to shock and vibration. Fenwal 
THERMOSWITCH units are solving temperature problems and 
helping to improve the final product throughout all industry. 


wheels for grinding and polishing dental plates must be very 
accurately molded of fine abrasive in a rubber base. The 
molds in which they’re made must have delicate temperature 
control for consistent quality and uniformity. The manufac- 
turer, The Wm. R. Hall & Son Co., uses THERMOSWITCH 
units in molds for accurate, reliable temperature control. 
Production figures can be kept high while rejects are low. 


4. SEND FOR THIS BROCHURE for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, il- 
lustrated discussions of the problems above. Fenwal engi- 
neers will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure 
and o variables. Write Fenwal Incorporated, 56 
Pleasant St., Ashland, Massachusetts. 


Electric Temperature Control and Detection Devices 
SENSITIVE... but only to heat 


2. DENTAL PLATE FIT STARTS WAY BACK. The tiny abrasive | 
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26” Two-high Blooming Mill, part of a complete Blooming, Slobbing, Structural 
and Strip Mill Installation. 


HYDROPRESS « 


ENGINEERS © CONTRACTORS 


350-M Fifth Avenue, NEW YORK 1, N. Y. 


THREE-HIGH OR TWO-HIGH BLOOMING MILLS 
CONTINUOUS STRIP MILLS » SPECIAL MILLS 
CONTINUOUS MERCHANT AND WIRE-ROD MILLS 
MERCHANT MILLS « RAIL AND STRUCTURAL MILLS 
CONTINUOUS BILLET AND SHEET-BAR MILLS 

SKELP ROLLING MILLS « HIGH SPEED FOIL MILLS 
HIGH SPEED COLD ROLLING SHEET AND STRIP MILLS 


Rolling Mills @ Hydraulic Presses @ Pipe Testing Machines @ Special Pipe Mill Equipment @ Accumulators @ Pumps 
Birmingham Chicage Cleveland © Detrowt Les Angeles Phoenix © Sen Francisco Seattle * Woshington, ( Wheeling * italy London, England Modrid, Spain Paris. France Philippine Islands 
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3-drum boiler 
at KEELER BRASS COMPANY 


Installation of a new 3-drum WICKES Water Tube Steam Generator has substantially 
increased operating efficiency at the Keeler Brass Company, Grand Rapids, 
Michigan, the world’s largest manufacturer of furniture hardware. The new boiler, 

a combination oil-fired and underfeeder stoker unit, is capable of producing 40,000 Ibs. 

of steam per hour at 350 psi. 


WICKES will design and build water tube steam generators for any practical 
size and pressure. WICKES also offers a wide choice of auxiliary 
equipment so that it’s possible for you to get not only the best steam generator, 
but also the best correlated equipment. Contact your nearest 


WICKES sales representative or write us today. 


OUR 100th YEAR 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, N. M. * Boston * Buffalo * Charlotte, N. C. * Chicago * Cleveland * 
Dallas * Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City * Portland, 
Ore. * Saginaw * Salt Lake City * San Francisco * Springfield, Ill. * Tampa, Fla, * Tulsa * Washington, D. C. 


155 


> 


‘ 

a 

id 

= 


This symbol identifies the National Machine Tool Builders’ Association—a group of 196 
4 manufacturers of machine tools. 148 of these companies, or 3 out of 4, are using Garlock 
KLOZURE Oil Seals. 


Machine Tool Builders 
use OIL SEALS 


Here are 3 reasons why 


The Oil Seal is a precision-made product, 
so necessary for all components of the tools which 
are designed for fine precision machining. 


= Kvozures are uniform—both in sealing contact 
and in spring load. 


3. Krozure Oil Seals are extremely efficient—they Model 88 Paper wring KLOZURE, for normal ond Nigh speed 
provide effective sealing with a minimum of power 
loss and heat generation. 


For positive bearing protection specify KLozure Oil Seals 
for your machinery. KLozures are made in many models 
and a complete range of sizes. Get all the facts—call your 


Garlock representative or write for Kiozure Catalog 


No. 10. Model Model 65 — 
finger spr: pose purpose gort 

speed service, 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore ¢ Birmingham ¢ Boston « Buffalo ¢ Chicago ¢ Cincinnati ¢ Cleveland « Denver 
Detroit ¢ Houston « Los Angeles ¢ New Orleans ¢ New York City ¢ Palmyra (N. Y.) © Philadelphia ¢ Pittsburgh ¢ Portland 
(Ore.) © Salt Lake City ¢ San Francisco ¢ St. Louis « Seattle ¢ Spokane ¢ Tulsa. 


in Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. "Registered Trademark 


PACKINGS, GASKETS, OIL SEALS, 


RUBBER EXPANSION JOINTS ! 
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Recording strain in boom of power shovel with Brush 
Universal Amplifier and Dual-Channel Oscillograph. 


WHAT DO YOU WANT TO MEASURE? 


Brush Portable Instruments will put it in writing ...immediately 


You can save hours of engineering time and streamline 
your testing with Brush Recording Instruments . . . 
which measure and record stress, strain, vibration, pressure, 
torque, electrical characteristics and many other variables. 
Chart records, which eliminate laborious plotting, 
are produced instantaneously. The charts permit quick visual 
examination and also provide a permanent record of tests. 


Brush offers a complete line of amplifiers, oscillographs 
and “packaged” analyzers for specific measurement jobs. 
You can record a single channel of data, or up to six 
channels simultaneously. You have a choice of 
direct-inking or combination ink and electric-writing 
oscillographs. Units are all designed for portability 

and rugged use. 


For complete information call your nearby Brush 
Recording engine torque with Brush representative, or write Brush Electronics Company, 
Universal Amplifier and Oscillograph. Dept. P45, 3405 Perkins Avenue, Cleveland 14, Ohio. 
In Canada: A. C. Wickman, Ltd., Toronto. 


BRUSH ELECTRONICS 


IMOUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZO-ELECTRIC MATERIALS © ACOUSTIC DEVICES 
MAGHETIC RECORDING EQUIPMENT 

ULTRASONIC CQUIPMENT 
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The Brush Development Co, 
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June, 1954+ 11 


Trane heat pump sets 


Engineers of Portland’s 12-story 
provides heat for only 16% 


Three wells used 
for TRANE-equip 

heat pump cooling 
and heating system. 


Two wells, 150’deep, 
63° F water. 
One well, 510’ deep, 
. | 57° F water. 
| 


Trane CenTraVac, refrigeration 
compressor from 50 to 400 tons, 
is ideal for heat pump or stand- 
ard cooling jobs. Cuts power 
costs, automatically adjusts to 
load from 10°% to 100% capac- 
ity. Saves labor —no attendant 
needed. Simplifies installation— 
no special base or sound-proof- 
ing required. 


one source 
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Equitable building report heat pump 
of district steam costs! 


@ If district steam had been used for 
heating, total year-’round heating- 
cooling costs would have been 64% 
greater. 


@ A total of 37% of the entire heating 
need was met with “‘by-product”’ heat 
—heat salvaged from the — 
cess during those periods when heat- 
ing and cooling were both required. 


@ Combined heating and cooling costs 
were 11.3 cents per sq. ft. (less than 
half the average for air conditioned 
office buildings in the U.S.) 


These are findings reported by the in- 
stallation’s designer, J. Donald Kroeker, 
consulting engineer—as taken from a 
recent report to the A.S.H.V.E. and 
published in the November, 1953, issue 
of Heating, Piping & Air Conditioning. 


This outstanding economy record was 
set by a 540-ton year-’round heat pump. 
A complete TRANE installation, includ- 
ing 4 hermetic centrifugal compressors, 
fans, coils and circulators. 


The installation fully exploits Port- 
land’s low electrical rates, availability 
of well water at two temperatures from 
57° to 65°, relatively mild climate and 
other favorable factors. While these 
conditions are not generally so favor- 
able in most areas, your investigation 
of the heat pump for year-’round air 
conditioning may save thousands of 
dollars per year. 


The New Trane CenTraVac— 
heart of an efficient heat pump 
installation 


Fundamental to a low-cost operation 
in any heat pump installation is the 
system’s ability to closely match power 
input to widely vere conditions. 

e new TRANE CenTraVac (current 
model of the TRANE Centrifugal Com- 
pressors used in the Equitable job) has 
automatic, continuously-variable 
ty control from 10% te 100%. This 
limits use to <he load require- 
ment for outstanding ecoromy. 


Completely automatic CenTraVac 
permits unattended operation 
The fully automatic design of the TRANE 
CenTraVac leaves the 
free for other duties. The only hermetic 
centrifugal refrigeration unit on the 
market, its exclusive design eliminates 
shaft seals . . . frequent cause of break- 
dowrs. Direct drive eliminates noisy, 

power-wasting gear boxes. 


One source — One responsibility 


The complete TRANE line of matched 
cooling-heating products simplifies de- 
sign, procurement, follow-through. You 
have one source, one responsibility, and 
the ready cooperation of the 

group of technically-trained sales engi- 
neers in the industry. 


See your TRANE Sales Office or write 
TRANE, La Crosse, Wis. Just ask for 
CenTraVac Bulletin DS-399. 


same time. 


Trane Unit Air Conditioners For Any Need 


Climate Changers heat, cool, 
humidify, dehumidify, 
filter air. Multi-zone 
models provide up to 6 
(or more) zones with dif- 
ferent climates at the 


UniTrane room air condition- 
ers give more year-’round 
comfort air conditioning for 
less money. Save space. 
Can save cost of central 
ventilation system. 


...One responsibilty 1 


MANUFACTURING ENGINEERS OF AIR CONDITIONING, 
East. Mfg. Div., Scranton, Penn. « 


The Trane Company, La Crosse, Wis. « 
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Trane Co. of Canada, Ltd., Terento « 


HEATING AND WENTELATING EQUIPMENT 


87 US. and 14 Canadian Offices. 
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HAGAN 
HALL 


BUROMIN 
CALGON 


A routine check of the calibration of any Hagan Ring Balance Meter takes just 
a few minutes. One man can make the check, and he only needs the calibrated 
dead weights furnished with the meter. 

The check can be made with the measuring element under full static pressure, 
and without requiring a manometer or other cumbersome testing equipment. 

The procedure is simple. Equalize the meter, hang calibrated weights on the 
ring element, and compare the pen arm position with the total dead weight used. 

The ease and simplicity of the dead weight method makes meter checking an 
easy operation, instead of a real chore. 

The Hagan Ring Balance Meter design includes many other advantages, such 
as these: 

@ No stuffing boxes or pressure-tight bearings to leak or to add friction. 

@ Mercury level is not critical. 

@ Full scale differential with any ring is adjustable over 7:1 range. 

@ Sensing elements are interchangeable for full scale differentials from 1’’ to 420” 
Wc. 

@ Pneumatic or electric signal transmitters are available for remote recording or for 
automatic control purposes. 

@ Simple automatic compensation for such factors as fluid density, pressure or 
temperature is a standard attachment. 

@ Two rings, measuring separate quantities, can be mounted in a single meter 
housing. Individual measurements can be recorded separately, as well as added 
or subtracted. 

We will be glad to suggest the metering equipment best suited for improving an 

existing installation, or for extensions and new construction. 


Hagan Corporation 


HAGAN BUILDING, PITTSBURGH 30, PA. 


Boiler Combustion Control Systems + Ring Balance Flow and 
Pressure Instruments + Metallurgical Furnace Control Systems 
Control Systems for Automotive and Aeronautical Testing Facilities 
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Big 
package! 


Quality 


| 


Available up to 80 hp 
— heating or processing 
— steam or hot water. 
A complete unit from a 
single source. 


CLEAVER-BROOKS 
boiler 
NO BOILER HAS EVER OFFERED SO 


MANY ADVANTAGES AND QUALITY cives you all the quality features of 
FEATURES AT SUCH LOW INITIAL COST = stmentested self-contained design 


@ This NEW CB boiler has EVERYTHING 
needed to bring big boiler standards to com- 
mercial, industrial and institutional users with 


§/ FOUR-PASS FIRETUBE CONSTRUCTION — longer gas travel scrubs heat 
from flame — means lower fuel costs — guaranteed efficiency of 80% 
when firing with oil. 


{7 SILENT OPERATION — even at peak load this boiler more than meets the 


small capacity requirements. Despite its un- low sound levels required for schools, hospitals, institutions. 

usual, compact size you get big boiler pes» FULL FIVE SQUARE FEET — of heating surface per boiler hp — for longer 
formance — from matched-quality compo- service life and low maintenance. 

nents, proved the world over on thousands of FUEL FLEXIBILITY — burns available light oil, gas, or combination oil/gas 


— simple, quick fuel changeover on oil/gas models. 


Cleaver-Brooks self-contained units. 


v FAST, EASY MAINTENANCE — front and rear doors hinged for fast in- 


Get all the facts NOW on how the new CB epection, cleaning or servicing boiler. 
‘ can help you save dollars. Make it a point to AUTOMATIC SAFE OPERATION — all controls centralized and conveniently | 
see ... and hear the most silent-running, big- located — modern electronic combustion control is standard equipment. : 


COOLER BOILER ROOM — fiber glass blanket insulation and 16 gauge 


gest boiler value available anywhere! 
v metal sectional lagging are non-corrosive, moisture and heat resistant. 


w FULLY APPROVED — by Underwriter Laboratories; conforms to ASME 
codes; factory tested before shipment. 


Call your nearest CB boiler rep- 
resentative (see your phone di- 
rectory) or send for this illustrated 
catalog describing the NEW CB — 
designed by Cleaver-Brooks, orig- 
inators of self-contained boilers. 


» Brooks | 


Cleaver-Brooks Company, Dept.G, 319 E. Keefe Ave., Milwaukee 12, Wisconsin, U.S.A. 
Cable Address: CLEBRO — Milwaukee — All Codes. 


Originators of the Self-Contained Boiler 
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Cone-Drive Gears 
and get all 
these advantages 


Lower Cost —dve to smaller size of gears and housings, mass production 
of worm and gear blanks, etc. 


plus 


this vital 


feature 


Standaid Cone-Drive gears 

and worms are carried in 

stock. Cone-Drive gears are 

noted for their long life— Compactness —dve to distribution of load over greater contact area, 
reducing unit pressures. As a result, gear sets can have smaller 


BUT if a failure should occur : 
at any time, replacement center distances, enclosures can be smaller, etc. 


peri nd Smet are avail- Less Weight —dve to smaller center distances for a given horsepower 
able without delay. 
t i q 
Ask for Catalog for the same horsepower transmitted 
No. 700 Greater Smoothness —because Cone-Drive gears have more teeth 


in continuous contact than other forms of gearing. 


Wide Range of Sizes —Center distance: from 2” to 18” provide 
horsepower ratings from fractional up to 800 horsepower. Ratios 


oS range from 5/1 to 70/1. 
GEARS 


DOUBLE SMVELOPING GEAR SETS & SPEED REDUCERS 7171 €. MeNichol« Reed + 0 12, 
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REPUBLIC 


for measuring 
FLOW, PRESSURE, 
LEVEL or 


Machine dependability with instrument accuracy 
and sensitivity! Think what this combination of 
features can mean in your plant—less mainte- 
nance, longer life for lowest “long run” cost, con- 
tinuous accurate operation. 


You get all of these benefits and more with the 
Republic Pneumatic Transmitter. Force-balance 
operation permits the use of strong rugged parts 
with no sacrifice in accuracy or sensitivity. Gives 
exceptional overrange protection. 


Housed in a durable metal case, the transmitter 
may be adjusted for mounting at any angle, in- 
doors or out. Its accuracy is not affected by 
changes in ambient temperature vibration, nor- 


COMBINES MACHINE RUGGEDNESS WITH 


INSTRUMENT PRECISION for dependable 


SPECIFICATIONS: 


ACCURACY — '4% of maximum range guaranteed for standard 
models. 

, DIFFERENTIAL RANGES — Any desired span between 0-0.6” 
H20 and 0-750 psi at operating pressures of 
15 psig to 2000 psig. 

PRESSURE RANGES — Any desired span between 0-1” H2O0 and 
0-2000 psig 

LEVEL RANGES—to meet almost any application. 

DENSITY RANGES —0.15 sp. gravity spread for 3 to 15 psig 
output pressure from any base density. 

Extremely wide range change is possible without change of 

parts. Ranges may be easily changec, suppressed, compounded 

or reversed. 


metering 


mal changes in supply air pressure or inaccurate 
leveling. Uses no mercury or purge pots. Can 
be used with very viscous fluids. 


The Republic transmitter isolates fluids to a meas- 
uring chamber which may be supplied in a vari- 
ety of corrosion resistant materials. It sends an 
air pressure proportional to fluid flow, pressure, 
level or density to reading instruments or for 
actuation of an automatic controller. 


Republic Pneumatic Transmitters are proving 
their superiority in hundreds of chemical and oil 
field applications. Investigate their advantages 
for you — write for your free copy of 36 page 
Data Book No. 1004. 


@ FASILY SERVICED Cover can be completely removed 
for access to all range adjustments and replaceable parts. 
No special tools required. 


REPUBLIC FLOW METERS. ‘co. 


Diversey Parkway, Chicago 47, Mlinois 
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BUTT 
WELDING 
FITTINGS 


To Meet All Your Fittings Needs 
With an Unsurpassed Range 
of Sizes and Materials 


AS.A. 
FORGED 
FLANGES 


FORGED 
SCREWED OR 
SOCKET WELDING 


FITTINGS 


TO MARK PROGRESS 


LARGE DIAMETER 
FLANGES 
UP THROUGH 


FEET 


FLANGES 


LONG 
WELDING 
NECKS 


LARGE 
DIAMETER 
FLANGES 
AND RINGS 
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Available in 


To Meet Your Entire Fittings 
wi, Needs with a Line Complete 
In All 6 Major Types 


Yo INCH 

THROUGH 

24 INCHES 
For dependable service that results from an ideal 


combination of broad line and ample stock... 
specify and buy LADISH ... the Controlled Quality 
line that offers a complete range of sizes, types, 
weights, pressure ratings and materials needed for 
virtually any piping installation. Your local Ladish 
distributor’s ample stock is backed by complete fac- 


tory inventories to keep your piping jobs on schedule. 


So, for complete service in fittings... specify and 


6 INCHES 
buy LADISH. 


contact your Authorized Ladish Distributor, 


Yq INCH your local Ladish District Office, or write 


THROUGH 
24 INCHES 


to Ladish Co., Dept. ME, Cudahy, Wis. 


tue compete Qualily FITTINGS LINE 


PRODUCED TO ONE STANDARD OF UNSURPASSED QUALITY 


_LADISH CO. 


CUDAHY, WISCONSI 


MILWAUKEE SUBURB 


UP THROUGH 
20 FEET 0.0. 


Dustrat Offices Mew York Philadelpma Cleveland « Chuugo « St Paul 


Lows Atlanta Houston « Tulsa Los Angeles « San Franciuco Hovena City Ont 


Buffalo « Pittsburgh « 


For your new 304-page Ladish Fittings Catalog, No, 55 
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Class-2 Gyrol Fluid Drive Shown 
mounted on slide-rail base. 


New Gyrol fluid drive offers 
dual rotation; 


For smaller applications—American Blower 
TM Constant-Speed Gyrol Fluid Drive. Avail- 
able in ratings from 1 to 20 hp. 


Get the facts today! 


Write to: American Blower Corporation, 
Dept. 180-6, Detroit 32, Michigan. Ask for a 
copy of Bulletins 9419 and 9519. They will be 
sent to you promptly along with any other 
information you may require. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 


Division of American Radi 


adjustable speed 


Look at all these features 


*Can be reversed while in motion by reversing motor 


Trigger-action response—adjustable speed 
Speed range 5-1 

Permits across-the-line starting on many applications 
Motor can reach full speed before engaging load 
A compact, self-contained unit 

Speed may be controlled manually or automatically 
Six sizes, 742 thru 800 hp — speeds up to 1800 rpm 


e CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
& Standard Sanitary Corporation 


AMERICAN BLOWER 


Serving home and industry: NMERICAM-STANOARD + AMERICAN BLOWER CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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Beautify As You Protect 


Simply brush Rust-Oleum 769 Damp-Proof Red 
Primer directly over the rusted surface after scrap- 
ing and wire-brushing to remove rust scale and 
loose rust.. Rust-Oleum’s specially-processed fish 
oil vehicle penetrates rust to bare metal—saving 
time, money, and metal! Then—beautify as you 
protect with Rust-Oleum’s brilliant array of finish 
coatings. Specify Rust-Oleum for new construc- 
tion, maintenance, and re-modeling. See Sweet's 
for complete catalog and nearest Rust-Oleum 
Industrial Distributor, or clip coupon to your 
today 


letterhead .. . and mail 4 


ABOVE: Applying Rust-Oleum 769 Damp- 
Proof Red Primer Over Rusted Surface After 
Scraping and Wire-Brushing to Remove 
Rust Scale and Loose Rust. 
AT RIGHT: Applying Rust-Oleum Gray 
(One of Many Rust-Oleum Colors for 
ti dD tive Beauty). See locas classified telephone directory under Rust Preventives 
or Paints for nearest Rust-Oleum Industrial Distributor. 


ATTACH TO YOUR BUSINESS LETTERHEAD AND MAIL TO: 
Rust-Oleum Corporation, 2963 Oakton St., Evanstou, tl. 


Please Show Me the 0 Test Application of Rust-Oleum 


Rust-Oleum ‘Rusted Over Rusted Metal Surfaces in 

Pane! Demonstration.’* My Plant. 
CJ Complete Literature with Neorest Rust-Oleum Industrial 

‘ Color Chort. Distributor. 

one Rust-Oleum. | 
It is distinetive | 
as your own i! 


Nearest Rust-Oleum Decier. 
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“‘Equiflex’’ shock mounts under inves- 
tigation support the weighted-down 
wooden box on a standard vibration 
table. Table vibrates at any set fre- 
quency from 10 to 60 cycles per sec- 
ond. Type 761-A Vibration Meter reads 
directly the displacement, velocity, or 
acceleration of the shock - mounted 
box to determine operation under ac- 
tual working conditions. 


The Ucinite Company, in the course of developing a new 
vibration isolator which absorbs vibrations both vertically and 
horizontally, put their product through exhaustive tests. To 
assure performance and over-all quality . .. measurements were 
made with the General Radio Type 761-A Vibration Meter. 


Ucinite development engineers have this to say: 


“With the G-R Vibration Meter, we were able to prove 
conclusively that Ucinite’s ‘‘Equifiex’”” mountings provide isola- 
tion of vibration over a wide frequency range. We found these Type 761-A 
mountings, with their all-metal supports, will withstand 15-G Vibration Meter... . $490 
shocks without damage and will keep equipment captive up measures displacement, velocity, and acceleration 
to 30 G’s. of mechanical vibrations in machines, parts, and 

Where a large number of accurate vibration measure- ; sveek 
ments must be made with a maximum degree of convenience, _Displacement—16 micro-inches to 30 inches, rms 
a precision instrument designed particularly for vibration meas-  Velocity—160 micro-inches per second to 300 


urements is definitely needed. The Vibration Meter filled our inches per second, rms 

needs well. Because it measures directly the r-m-s displacement, Acceleration —0.16 inch per second second to 
velocity and acceleration, we were able to quickly and accurately 3900 inches per pana d per ies rms 
ascertain the vibration efficiency of the ‘“‘Equiflex”” mountings . 


Write for the G-R SOUND AND VIBRATION BULLETIN which describes 
our complete line of sound and vibration meters and analyzing equipment. 


Manufacturers of Electronic Apparatus for Science and Industry 


during all stages of design.” 


Admittance Meters Amplifiers Coarial Elements 
t Distortion Meters % Frequency Measuring Apparatus t 

dul Meers & Polariscopes 


Pulse Generators & R-L-C Decades & R-L4 Standards & Unit I: % Sound & Vibration 
Meters % Stroboscopes % Null Detectors % Motor Controls & Wave Filters & V-T Volimeters 
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Solid wedge, inside screw, Split wedge, inside screw, 
rising stem rising stem 


vals es to our union bonnet line 


Success of our 200 Ib. line of union bonnet bronze gate 
valves necessitates expansion of the line to include 125 Ib. 
and 150 Ib. classes. Sizes range from 4 to 2 inches. 


NOTE THESE ENGINEERING FEATURES: 


WORKING PRESSURES This line has a flat seat on the bonnet which mates against 
125 Ib. W. S. P. 400° F. r the body, providing adequate bearing area for sealing. 
150 Ib. W.S. P, 400° F. a Tight bonnet joint, but easy access to interior for inspec- 
tion and service. 
Full ports permit unobstructed flow. 
Back-seating arrangement permits repacking while under 
pressure. 
Split wedge has ball in socket contact... permits wedge 
to adjust itself to seat. 
Slip-on type “T” head stem-to-wedge connection. 
Lug-type hexes make valves compact and provide a better 
wrench-gripping surface. 
To learn more about this expanding line of valves, write 
for our Union Bonnet Bronze Gate Valve Catalog Folder. 
THE OHIO INJECTOR COMPANY © WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG, 
BRONZE & IRON 


ENGINEERING Jung, 1954 - 23 


Rr 
§ 
4 4 a 
Solid wedge, 
non-rising stem 
... we've added 1 and 150 lb. bronze gate 
” 


There’s NO problem in Stainless Castings 
that we can’t answer for you— 


Write for your copy: 
“ALLEGHENY METAL 
CASTINGS” 


32 pages of valuable and 
complete data on stainless 
castings: analyses, proper- 
ties, technical data on han- 
dling and heat treatment, 
typical applications, how to 
order, etc. 


ADDRESS DEPT. ME-54 
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Odd shapes or intricate sections are 
certainly no problem—look at some 
of our Allegheny Metal casting prod- 
ucts illustrated above. We could show 
you hundreds more. And size is no 
consideration, either—we’re equipped 
to handle any stainless castings—from 
a few ounces to thousands of pounds. 

The really important point for you 
to consider is not the matter of ware 
or size, but of experience. The AL 
Buffalo Foundry is a group of special- 
ists in high-alloy steel castings exc/u- 


You can make it BETTER with 


Allegheny Metal 


Warehouse stocks carried by all Ryerson Stee! plants 


sively ... pioneers in both the static 
and vertical-centrifugal methods of 
casting stainless steels. 

For your assurance, there’s a long 
record of years of successfully answer- 
ing difficult service conditions with 
sound, clean-grained Allegheny Metal 
castings—free from defects, easy to 
machine and dependable in supply. 
@ Let us quote on your stainless casting 
requirements. Allegheny Ludlum Steel 
Corporation, Henry W. Oliver Building, 
Pittsburgh 22, Pennsylvania. 
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SANBORN 150 SERIES 
OSCILLOGRAPHIC RECORDERS 


The BASIC four- A NEW 


channel assembly in- 


cludes: Cabinet, Re- design concept 


corder, and, for each 


channel, a BUILT-IN 
whith that brings even 


prises a Driver 


Amplifier with frame, greater versatility 


and a Power Supply 


to industrial 
OSCILLOGRAPHIC 
RECORDING 


The new Sanborn 150 Series 
offers greater operating efficiency 
and convenience, and encompasses 
a variety of uses which include the accurate recording 
of almost every phenomenon whose frequency spectrum lies in the 
range from 0 to 100 cycles per second. 

A wide selection of plug-in preamplifiers, or “front end”’ 
units, such as (B) above, are completely interchangeable in any or all 
channels of the 150 Series amplifier section, where they simply plug in to 


— 0.25 te 100 mm/sec. 

@ Recorder slides out, if desired, 
for better view of recorded 
events, or for notations on 
record (illustrated at right). 

@ Improved control of input signals 
by use of 1, 2, 5 ratios on 
attenyator. 


OTHER SANBORN the driver amplifier and power supply, (A) above, 
IMPROVEMENTS which are already in place. 
@ Extended frequency response. Available plug-in Preamplifiers include: AC-DC, CARRIER, 
ee ee SERVO-MONITOR, DC COUPLING, LOG-AUDIO, and LOW 
. © ladivides! Gyles temperature LEVEL. Blank plug-in assemblies are also available for users to make 

contro! for EACH channel. input circuits for special measurement problems. 

© ‘Gnpreved, single contol, paper And, there are the popular Sanborn advantages: a high torque 
movement (200,000 dyne cms per cm deflection), 


direct inkless recording in true rectangular 
coordinates, and provision for code 
and time markings. 

A new catalog on Sanborn Oscillographic 
Recording Systems and their components 
will be sent gladly on request. 


“SANBORN COMPANY 


INDUSTRIAL DIVISION CAMBRIDGE 39, MASS. 
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No obsolescence for this controller 
when process requirements change! 


That's right! The Foxboro M/53-M/58 
RecorderController is a “universal” 
instrument, equally adaptable to any 
process measurement — whether flow, 
temperature, pressure, liquid level, or 
other. 

All it takes is connection to the 
proper measurement transmitter hav- 
ing a 3-15 psi pneumatic signal . .. and 
making the appropriate controller set- 
tings. Changes such as adding deriva- 
tive to reset or proportional control can 
be made on the job without special 
tools or realignments. You save need- 
less duplication in capital investment 

. save time and trouble in making 
process revamps... and get the unsur- 
passed performance of M/58 control 
on every application! 

Whether you favor graphic, console, 
or conventional mounting, you can cut 
instrument overhead at every stage, 

. step-up efficiency in every operation, 
with the Foxboro M/53-M/58 Recorder- 
Controller. Write for complete informa- 
tion. The Foxboro Company, 966 
Neponset Ave., Foxboro, Mass., U.S.A. 


OTHER BASIC ECONOMIES 


e Simplified Ordering 


—complex specification sheets are 
eliminated. 


« — Stock Inventory 


one type recorder-controller 
ol jobs. 


Maintenance 
—fewest parts, rugged design, no 
diaphragms, highest quality 
throughout. 


\ 


\ TEMPERATURE / 


LIQUID LEVEL 


Any M/53-M/58 Control Unit on your 
panel can be switched to handle any 
variable in your process ... with only 
a few simple adjustments and use of 
appropriate primary element and 
transmitter. 


FACTORIES §'N THE UNITED STATES, CANADA AND ENGLAND 
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of the Ohio Valley © Will Have 


Electric Corporation — ID EST PIPING 
Throughout 


One-million-kilowatt Kyger Creek is the largest pri- needs of the U.S. Atomic Energy Commission’s new 
vately owned steam generating station for which one _— diffusion plant in Pike County, Ohio. 


company has ever been designated to do both the = wip west PIPING COMPANY, INC. 
fabricating and erecting of all piping. Operating Mein Office, 1450 South Second $t., St. Levis 4, Me. 
conditions will be 2000 psi and 1050°F. Midwest was PLANTS: ST. LOUIS, PASSAIC, LOS ANGELES, end BOSTON 
selected for this outstanding contract because of 
long and suc ful experience in serving the public TULSA 3—224 WRIGHT BLDG. @ HOUSTON 2—1213 CAPITOL AVE. 
utilities and its exceptional fabricating and construc- 


tion facilities. 

The Ohio Valley Electric Corporation was formed 
by a group of 15 neighboring electric light and ANG SERVICE 15 
power companies. Kyger Creek is one of the two WADE 
steam power plants being built to supply the power 


+» PIPING FABRICATORS AND CONTRACTORS FOR MORE THAN 50 YEARS) 
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Design simplicity .. . 
rugged construction 


Aldrich Pumps are built to take 
punishing service year after year. 
You can find Aldrich Pumps, today, 
in good running order after 30, 40 
and even 50 years of service. Dura- 
bility such as this is the result of 
Aldrich’s design simplicity and 
rugged construction. 


Accessibility . . . sectionalization 


When wearing parts are due for 
replacement, in Aldrich Pumps they 
can be replaced easily, quickly and 
at low cost. For instance, manifolds 


can be moved out on the holding 
studs and you can lift out and replace 
valves as complete units. . . . Stuffing 
boxes are particularly accessible— 
making it easy to renew packing. ... 
To meet a change in pressure or 
capacity requirements, plunger sizes 
can be changed —in most cases 
merely by using new glands, throat 
bushings and packing in the same 
fluid-end. . . . Wearing parts are in- 
terchangeable among pumps of the 
same stroke size. . . . Fluid-ends are 
sectionalized to make possible low 
cost parts replacement and can be 
made of stainless steel, bronze, 
Monel or other material. 


Write for catalogs, engineer- 
ing service or a representative's 
call, We invite your inquiries, 


Aldrich Pumps Are Used for Hydraulic 
Systems Involving Operations Such As: 


Forging Stamping 
Extrusion Die Casting 
Molding Descaling 

Roll Balancing 


Water as Hydraulic Medium 
Cuts Fire Risk 


With Aldrich Pumps water—as well 
as oil—can be used as hydraulic 
medium. With water, you can 
eliminate chances of plant damage 
or injuries due to oil fire... and 
you can reduce hydraulic fluid costs. 


Representatives in Principal Cities 


The Aldrich Pump Company 


29 Pine Street - 


Allentown 


Pennsylvania 
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A ALDRICH PUMPS RANGE FROM 10 TO 2400 HORSEPOWE : 


CONSTRUCTION FEATURES 
Compact without sacrificing strength 
or accessibility. 

Self-Contained Motor and Gear 
Unit are combined yet readily sepa- 
rated for inspection . . . 

Quiet Simple gear train minimizes 
number of moving parts and pro- 
motes quiet operation. 
Standardized Construction Inter- 
changeable parts simplify assembly 
and maintenance. 

Prompt Delivery—Most motors in 
stock. 


y, 


PHILADELPHIA 


EARMOTORS 


have ‘'stood the test’’ on 
hundreds of installations 


In almost all branches of industry Philadelphia GearMotoRs 
are giving the trouble-free service that is proof of their 
excellent design and precision manufacture. 

Where the direct application of electric drive to individual 
machines is desired the Philadelphia GearMotoR will con- 
serve space and simplify the installation as well as offer 
definite operating advantages. 

They are available in single, double and triple reductions 
with a speed range from 780 through 7.5 R.P.M. Motor 
ratings run from 1 HP through 75 HP AC or DC. 


Our Catalog GM-48 gives full details, 


ladelp hia Gear Works, 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
— NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 
_ LimiTorque Valve Controls 
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@ Since 1867 engineers, scientists, designers, surveyors, 
draftsmen have relied on K&E as the foremost, most progres- 
sive, and most complete source of supply for the tools, equip- 
ment, and materials they work with. When you buy, think 
first of K&E, headquarters for 7,000 items. For example... 


JIG ALIGNMENT TELESCOPE —This K&E 
instrument can aligna jet plane's wings to 
within a thousandth of an inch. It estab- 
lishes optically a line of sight from which 
measurements can be madeand parts posi- 
tioned with a degree of precision not 
otherwise possible. 

Such developments in Optical Tooling 
equipment are a combination of eighty- 
seven years of K&E skill and experience 
with forward looking research and de- 
velopment in all che fields served by K&E. 


KEUFFEL & ESSER CO. 


New York + Hoboken, N. J. 
Chicago © St. Louis © Detroit * Son Francisco © Los Angeles © Montreal 
Distributors in Principal Cities 
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® Standard-design or tailor-made, ADSCO 
heat exchangers are engineered and manu- 
factured to fit the exacting needs of ADSCO's 
industrial customers. Upon receiving a set 
of thermal conditions from a customer, 
ADSCO first applies its many years of experi- 
ence to the design of the exchanger. And then 
into the manufacture goes all the know-how 
which ADSCO has acquired during its 75 
years. The result is an exchanger which is not 
“almost right” but exactly right, a unit of the 
utmost efficiency... Investigate this specialized 
ADSCO service. You'll find it is low-cost, yet 
everywhere carries the ADSCO mark of 
quality which since 1877 has made ADSCO 
a leader. 


A type of ADSCO heat exchanger widely used in industrial plants 
is the float-head, split-ring heat exchanger shown above. It is used 
for heating, cooling, or condensing, or for a combination of these. 
Shells can be of steel or a non-ferrous metal with either steel or 
non-ferrous tube sheets. Tubes of the removable tube bundle vary 
in size from ¥e" O. D. to 1%" O. D. The pitch can be square or 
rectangular, depending on the fouling conditions and cleaning re- 
quirements. ADSCO heat exchangers are manufactured in confor- 
mity with ASME code for unfired pressure vessels. 
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You may sometime have the problem of 
installing a complex piping system in a 
confined space, like this one. Or your 
problem may be even more difficult . . 
relatively simple. But whatever it is, we 
have the experience and facilities to handle 
the entire job. Always, of course, in close 
cooperation with your consultants or your 
own organization. 

In our organization you'll have the 
benefit of a group of engineers who can 
help you solve problems that involve piping. 

You'll have modern shop facilities for 
hot and cold bending, welding and fabri- 
cating all types of piping. A metallurgical 
research laboratory to assure you of the 
latest developments in high pressure, high 
temperature piping. The most modern test- 
ing equipment to insure that the piping is 


by Blaw-Knox 


high pressure 


tunnel piping system 


...in large steel mill 


sound and sturdy enough to withstand the 
most severe operating conditions. 

Plus a complete service force equipped 
with modern machinery for field work and 
erection . .. and the necessary manpower 
to handle any size job. 


What kind of service would you want? 
We are prepared to (1) engineer, fabricate 
and erect your job... or (2) simply fabri- 
cate and erect . . . or (3) fabricate only. 
Our engineers will quote from your draw- 
ings . . . or, where desired, make a field 
pa of your piping requirements before 
quoting. 
Just tell us your service requirements . . . 
and we'll provide them. 
BLAW-KNOX COMPANY 
Power Piping and Sprinkler Division 
ittsburgh 33, Pa. 


Complete prefabricated power piping systems for all pressures and temperatures . . . plus 
complete line of functional hangers + rigid hanger assemblies + overhead roller assemblies - 


supports + vibration eliminators 
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2 fabricated and erected 
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| 
; To get more information 
; on piping for industry write 
for your copy of Bulletin 
No, 2443. 


QUALITY Parts 


Aetna 


...speed up 
assembly 
production 
costs... 
boost 
product 


dependability 


MAYBE THERE’S A LOT YOU COULD SAVE—some bottlenecks 
you could break—by letting Aetna fabricate certain of your 
assembly parts . . . to your most exacting metallurgical, uniformity 
and tolerance specifications. You'll avoid troublesome raw material 
procurement problems, decrease the burden on over-loaded 
equipment, save man-hours and very likely reduce the delivered cost 
of your product to boot. 


Aetna’s versatile facilities include the most modern equipment for 
stamping, piercing, machining, heat treating, ultra precision finish 
grinding plus complete engineering assistance, vast tool and die stocks 
and 38 years experience in serving ‘‘Who’s Who”’ in the 

Automotive, Agricultural Equipment, Oil Country Equipment and 
General Industrial Fields. When it’s parts you need . . . 

and quality isa MUST .. . call on Aetna. 


DIVISION OF PARKERSBURG - AETNA CORPORATION 
4600 Schubert Avenue, Chicago 39, Illinois 


Standard and Special Ball Thrust Bearings * Angular Contact 
Ball Bearings © Special Roller Bearings © Ball Retainers 

e Hardened and Ground Washers ¢ Sleeves © Bushings 
© Miscellaneous Precision Parts 


MecnanicaL ENGINEERING 


June, 1954 - 33 


‘ j 

a 

wey 

d 

AETNA BALL AND ROLLER BEARING COMP. oe 
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SPECIAL ALLOYS ,— 


PARKER 
OFFERS a CHOICE 
in Powdered Metal Materials 


NY OW—whatever the product requirement, 
Parker can supply the powdered metal part. 
Gears, bearings, bushings, cams, lever arms or 
intricate parts can be yours in almost any pow- 
dered material. Parts of basic metals and 
special alloys are regularly produced in 
our new plant. Call on Parker for 
your Powdered Metal parts. 


f\ DIVISION 
OF 


WHITE METAL Co. 
McKinley Avenue 
, PENNSYLVANI 
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DOLLAR 
Armstrong 

two-phase 
leverage 


Two-phase steam trap leverage is an original devel- 
opment by Armstrong and has been incorporated in 
Armstrong traps since the memory of most engineers 
runneth not to the contrary. It provides: 


1. High initial leverage to open the valve 
against pressure. 


2. Secondary lower leverage which permits the 
valve to travel well clear of the seat to mini- 
mize restriction to flow of condensate. 


A single-phase lever can open just as atge a valve or give 
just as great valve travel, but not both. Thus, Armstrong 
two-phase leverage gives very much greater capacity, 
depending on trap size than the earlier leverage system. 


No steam trap gives greater actual hot 
condensate capacity, size for size, and 
dollar for dollar, than an Armstrong! 


For complete data call your local Armstrong Representa- 
tive or send for the 44-page Steam Trap Book. 


ARMSTRONG MACHINE WORKS 
894 Maple Strevt, Three Rivers, Michigan 


ARMSTRONG 
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How this 


“S$” Monel Sleeve... 


costs Con Edison 
less than 
plain water! 


At Consolidated Edison’s East River 
Station, they used to replace shaft 
sleeves in the circulating pumps within 
2% years — often sooner. 


And you can easily understand why. 
New York's East River is both salty 
and sandy. Besides, two sewer trunks 
empty into the river less than 300 feet 
from the pump intake. When that 
gritty, brackish water gets in the gland 
seals, abrasion and corrosion go right 
to work on the sleeves. 

Con Edison's maintenance engineers 


considered using fresh water in the 
packing gland, The cost of the water 


practically ruled this out. Then they 
compared the cost of “S” Monel 
sleeves with the price of those they had 
been using. If “S’’ Monel sleeves lasted 
long enough in the salt water, they'd 
more than pay their own way. /t was 
worth a try. 


Did the “S” Monel sleeves work out 
satisfactorily? Here’s the answer in 
Con Edison’s own words: 


“The first of our ‘S’ Monel sleeves 
was installed in 1949, The extra cost 
of a new ‘S’ Monel sleeve — installed 
~ is less than the added cost of sup- 
plying plain water to the gland.” 


Inco Nickel Alloys 


“Machined in the Mold.” All the machining required 
to form the three steps on this “S” Monel shaft was elimi- 
nated by Inco casting specialists. They turned the trick 
in the centrifugal mold itself by using a special carbon 
insert. Result: a shaft sleeve with three different outside 
diameters and a constant inside diameter — as cast! 


Perhaps an Inco Casting—or an Inco 
Nickel Alloy — can solve a costly ser- 
vice problem for you. Our 16-page 
booklet, Standard Alloys for Special 
Problems, is designed to help you se- 
lect the Inco Nickel Alloy best suited 
to withstand destructive service condi- 
tions. Write us for a free copy. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


MONEL® + MONEL * “K”® MONEL 
“KR’® MONEL “S”® MONEL * INCONEL® 
INCONEL “X”® INCONEL 
INCOLOY® * NIMONIC® Alloys * NICKEL 
LOW CARBON NICKEL * DURANICKEL® 
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Handling “hot” material with “mechanical hands”. . . 


+ « + such as this one in the “hot cell” of the AEC test facility at the National Reactor 
Testing Station, Idaho, is necessary because of the danger of radioactivity. The first atomic 
submarine engine was built at this test station by Westinghouse Electric Corporation. 
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The Expanding Market 
for Electric Power 


Power production in the United States has grown to 510 billion 


kwhr. Developments in steam-turbine-generator practice and future 


By Charles W. E. Clarke' and Walter Palmer Gavit® 
United Engineers & Constructors Inc., Philadelphia, Pa. 


Growth of the electric-power industry in 
the early days was slow, by 1910 there 
was a total installed capacity of about a 
4,800,000 kw in the United States, and the 
annual production approximated 14 billion 
kwhr. This was about 150 kwhr per capita. 

Based on reports to the Federal Power 
Commission including September, 1953, the 
total production of electric power for the 
year by utility and industrial plants was 
expected to exceed 510 billion kwhr. This 
is equivalent to an average hourly load 
throughout the year of more than 58,000,000 


BILLIONS KILOWATT HOURS 


possibilities in gas-turbine and nuclear-power plants are noted 


TOTALUS _ 
PROOUC TION 


TOTAL UTILITY PRODUCTION ~ 


kw. 
Fig. 1 (annual electric-power production, 
continental United States) shows the total 
annual production of electric energy by ee 
utility plants—steam, hydro, and internal slg 
ig. 


combustion, from 1920 to date, and that by 
industrial power plants from 1939 to date, 
all as reported to the Federal Power Com- 
mission. The line labeled, ‘‘Total Utility Production,”’ 
includes privately owned utilities, municipal plants, 
co-operatives, and Federal power projects. The data 
for utility plants constitutes substantially 100 per cent 
coverage. That for industrial plants is based on reports 
from more than 85 per cent of all plants and is extended 
by estimate to 100 per cent coverage. 


Thirty-Year Increase Rate 


The average annual rate of increase in utility produc- 
tion over the past 30 years has been about 7.8 per cent, 
for the past 5 years 9.5, and for the past 10 years, 8.1. 
Information so far available does not indicate any slow- 
ing of the rate of increase; in fact, rather the contrary. 
However, somewhere in the near or distant future, a 

int of saturation will be approached and the rate of 
increase in the use of electricity will tend toward co- 
incidence with the increase in population. There is no 
evidence today, either statistical or logical, to indicate 
that time is near. 

The increased usage has been general over the entire 
country, as shown in Fig. 2, which depicts electric- 
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Annual electric-power production in the continental United 


States. 


energy production by geographic divisions. The great- 
est increase over the period shown, 1940-1952, was 4.13 
times in the West South Central section and the least 
2.09 times in the Middle Atlantic. 

Fig. 3 shows total generating capacity installed in 
nonindustrial power plants from 1906 to 1952. It also 
shows the total including industria] plants from 1939 
to 1952. The nonindustrial or utility power plants 
plan additional capacity of nearly 11 million kw in 
1954, over 10 million in 1955, and about 19 million after 
1955. The line in Fig. 3 has been extended to 1955 on 
this basis, indicating total installed capacity not in- 
cluding industrial plants of about 113 million kw at the 
1955 year end. 

Fig. 4, plant-capacity loading factors, shows the ratio 
of national average hourly production to total installed 
capacity over the past 33 years. The curve indicates a 
tendency to flatten out and it is probable that this fac- 
tor will fall a few points by 1955 if the presently planned 
installations are carried out and production increases at 
substantially the same rate as has prevailed for the past 
10 years. 

This plant-capacity load factor is, of course, affected 
materially by the relation of rate of installed-capacity 
increase to rate of increase in consumption. 

It is reasonable to expect a continuous increase in the 
efficiency of use of electrical energy as well as the dis- 


483 


‘ 
/ 
/ 
/ 
/ 
INDUSTRIAL F 
| 
FROM FUELS ot 
| 
HYDRO 
igs 
ASS 
{ 


Fig.2 Electric-energy produc- 
tion by geographic divisions— 
1952 compared with 1940. 
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ae continuance of some types of uses. Trans- 
1304 portation, railways and railroads, for in- 
stance, used 5377 million kwhr in 1926 and 
= , 5353 million in 1952, a slight decrease over 

/ the 26-year period. This undoubtedly is due 
; to the quite general abandonment of electric 
/ streetcars. 


Annual Sales of Electric Energy 


Fig. 5 shows annual sales of electric power 
for domestic and rural use and for commercial 
and industrial use, and the percentage of the 
AONE SES total represented by domestic and rural uses. 
coeaithcieatiadam This clearly demonstrates the relative im- 

portance of commercial uses. Many think of 

the television and household uses as being of 

primary importance in the growth of electric- 

— a. us a as us as als usage. Domestic consumption has 
en rising steadily over the past 10 years and 

is now about 28 per cent of the total. How- 

ever, during that time and previously, the in- 

creased domestic usage has resulted partly 

from an increase in the proportion of total housing 
60 premises that used electricity. As of 1952, over 90 per 

f Yate cent of all households in the country were served so that 

a) future increases must soon depend entirely upon the 
formation of new households and increased use per ‘ 

customer. 
& 40 Beginning with 1926, Fig. 6 shows the number of 
. 4 f wer, residential and rural customers of these classes. There 
appears to be a very slight tendency to a falling off in the 
rate of increase. This is to be expected as complete 
electrification of all households is approached. New 
20 households are being formed at a rate of nearly a million 
a year, whereas customers have been increasing at a rate 
of almost 1'/, million annually. The usage in kilowatt- 
1920 19251930935 9401845 188O188S hours per customer, shown in Fig. 7, was 2245 in 1952, 
VEARS and this factor has been increasing at an average rate of 
Fig. 4 Plant-capacity loading factors for utility plants. | about 8.5 per cent per year. The trend indicates a 1955 
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Fig. 3 Installed electric generating capacity. 
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Fig. 6 Number of residential and rural customers. 


1925 1930 


consumption of about 133,000 million kwhr. This is 
very close to the extension of the line in Fig. 5. 

Fig. 8 shows the same factors for commercial and 
industrial customers. Both of these curves show a 
marked effect of changing business conditions. How- 
ever, it to ‘‘fair-in"’ trend lines, extensions of 
which indicate a consumption for 1955 of about 300 
billion kwhr. 


Electric-Power Production Techniques 


The growth of the electric-power industry has been 
accompanied by an almost fantastic development in the 
technique of its production. Demand for electric 
energy has been the inspiration for rapid improvement of 
means for both its and utilization. Greater 
availability and lower costs have fostered greater de- 
mand. In the early ‘90's a kilowatt-hour cost the cus- 
tomer upward of 20 cents, and today the national average 
domestic rate is about 3 cents. 

Fig. 9 shows the national average rate id kwhr im- 
provement from 1882 to the present. It should be 
remembered, too, that the 1890 cent was worth something 
like three of today’s cents. In the '90’s a meal could be 
bought for 20 cents. Today, 3 cents buys a postage 
stamp. 

It probably can be said that the development of elec- 
tric-power production never could have gone very far 
except for the invention and development of the steam 
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Fig. 7 Kilowatt-hours per customer—residential and rural. 
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Fig. 8 Commercial and industrial customers. 


turbine. Nor would the development of the steam tur- 
bine have reached its present status without the demand 
created by electric-power generation. Top steam pres- 
sure which was about 300 psi in 1925 rose steadily to 
the present 2400 psi, and an installation which will 
employ a throttle pressure of 4500 psi now is being 
planned for completion in the next few years. 

Use of these higher pressures was made — only 
through the development of welding techniques to a 
point where riveted construction could be eliminated 
and steam-generator drums be entirely welded. The 
first welded drums for large land steam generators were 
made in 1932. Of course in the supercritical pressure 
ranges no drums will be used which, at least in this re- 
spect, simplifies steam-generator construction. 

As a result of improved design, increased steam pres- 
sures and temperatures, and reheat, the efficiency of 
power generation was improved vastly. Fig. 10 shows 
approximate requirement per kilowatt-hour of station 
output for the country. It also shows the best expected 
coal rate. It would seem that we were approaching the 
limit of efficiency for steam cycles. Steam-generator 
efficiencies. are about 90 per cent and turbine in- 
ternal efficiencies better than 80 per cent. 

Steam temperatures were limited in the carly days by 
the materials of construction then available. Intensive 
research, specifically in development of new alloys 
and improved manufacturing and treating techniques, 
have permitted increases in steam temperatures until 
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Fig. 9 National average rate per kilowatt-hour. 
oo duction in the weight, volume, and length of generators 
for given output. 
Wy The turbogenerator manufacturers state that with 
presently available materials and knowledge of the art a 
ie single-shaft 3600-rpm turbogenerator could be built for 
S a capacity of 300,000 kw. 
5 The highest throttle steam pressure now in use in a 
Tr ee commercial steam-electric plant is 2350 psi. This is 
8 10 
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APPROXIMATE 
05) 4000 4 i250 
“ 
YEARS 4 
Fig. 10 Approximate coal consumption per kilowatt- 
our. 
(Based on coal at 13,000 Btu per Ib.) d 
today 1000 F is common practice, 1050 F becoming more § 
common, and 1150 or 1200 F seems to be “‘just around the ’ 


corner. 


Higher-Capacity Units 


Along with increases in steam pressure and tempera- 
ture has come a steady increase in capacity of generating 
units. The largest unit now planned for installation 
will have a stated maximum capability of 260,000 kw. 
This unit will operate with throttle pressure of 2000 psi, a 
total temperature of 1050 F, and reheat to 1000 F. The 
growth in capacity of units has been possible as the 
result of a number of developments: 


1 Steam at the higher pressures and temperatures 
has less volume and, owing to the greater heat availa- 
bility, lesser quantities are required for a given output. 

2 Increasing understanding of the mechanical prob- 
lems involved in high-speed rotative machinery and of 
the design of turbine blading. 

3 Improvements in the design of generators, in- 
cluding closed-circuit cooling ‘aide fairly recent de- 
velopment of hollow conductors through which the 
cooling medium is circulated, have realized a great re- 
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Fig. 11 Advance in steam pressures and temperatures. 


used at an initial temperature of 1100 F and a reheat 
temperature of 1050 F. The installation is expected to 
have a heat rate of 8830 Btu per kwhr of net station 
output equivalent to about 0.65 lb of average bituminous 
coal per kwhr. 

As noted in the foregoing, an installation is now in the 
planning stage that will use a throttle pressure of 4500 
psi at a temperature of 1150 F. In this instance the 
steam will be reheated first at 1150 psi to 1050 F and 
again at 165 psito 10OO F. This unit is expected to have 
a heat rate of 8500 Btu per kwhr of net station output. 

Fig. 11 shows the history of the advance in steam pres- 
sures and temperatures for 30 years ending in 1955. The 
fundamental limitation in the efficiency of thermal cycles 
is temperature. Currently available materials are good 
for a practical maximum of about 1150 F. 


(Continued on page 508 ) 


MeEcHANICAL ENGINEERING 


Controlling 


Machine Tools Automatically 


By Frederick W. Cunningham 
Arma Corporation, Roosevelt Field, Garden City, N. Y. 


Macaine tools have been controlled automatically 
and satisfactorily for a great many years. The auto- 
matic screw machine is familar to all engineers. An- 
other type of machine that is widely used is the copyin 
or tracer-controlled machine. This has been develope 
more recently than the automatic screw machine, and 
there are many different varieties of these available. 
On these machines a first piece or template is made by 
conventional methods, and then a cutting tool is guided 
automatically so as to duplicate the form in the work- 
piece. In some cases a master is made of wood and 
plaster, which can then be cut in metal. 

All of these machines have the disadvantage of re- 
quiring that a master piece or, in the automatic screw 
machine, a set of master cams, be made and installed 
every time the machine is to be changed from one job to 
another. 

When a single piece is required, the simplest way of 
getting it is probably to hand a rough sketch to a good 
mechanic and let him make it. If 10,000 or 50,000 
pieces are to be made, the machines mentioned are 
available. 

If, however, the number to be made is 6, 10, or 25, 
there are no good ways of making them. If ‘they are 

iven to a good mechanic, he makes the second piece a 
ittle faster than the first, but the third takes just as long 
as the second, and he easily can spoil the fifth. He has 
to stop his machine repeatedly to change tools and meas- 
ure the work. He rarely takes as heavy a cut as the 
job will stand, as he is afraid of spoiling it, and if he 
spoils it, he has to start over again. 


Tape-Controlled Machines 


During the past 150 years or so, these considerations 
have led to the development of machines that can be 
controlled by a tape or film. It was about 1804 that 
J. M. Jacquard invented a loom which was controlled by 
sear cards linked together in a chain. This control 

evice has been applied to embroidery machines and to 
lace-making machines. A related system has been used 
widely for player pianos and organs, and a similar 
method for the control of typesetting machines. 


With a tape system, when new orders come in for 

Contributed by the Machine Design Division and presented at the 
Annual Meeting, New York, N. Y., November 29-December 4, 1953, 
of Tae American Society or Mecuanicar ENGINERRS. 


June, 1954 


Automatic controls developed to 
speed up production range from 
mechanical to electronic devices 


spare parts, it is necessary only to take the tape out of the 
file and put it in the machine, and to put in a piece of 
stock. In fact the operator does not even need to know 
what the machine is going to make. He has to 
know what size stock to put in and where to put it. 
Frequently, an instrument has a number of similar but 
slightly different parts, such as shafts of different lengths 
and diameters, with shoulders at various points. With 
present manufacturing methods, assembly of the instru- 
ment is delayed because one shaft is missing. This is the 
shaft the assemblyman thinks he needs to put in first. 
With a tape-controlled machine, it would be easy to 
produce these shafts in sets. 

For exceptionally complicated pieces it is possible to 
prepare tapes on some of the large modern computing 
machines. For simple pieces, however, it should be 
possible to prepare a tape in the user's plant. 

If the information can be put on teletype tape, the 
interesting possibility appears of telegraphing spare 
parts all over the world. 

In the machine-tool field, the problems are somewhat 
different from those on the earlier devices. Most of these 
machines employ a hole in the tape for each particular 
operation or location. On the player piano, the pres- 
ence of a hole causes a particular note to be struck. On 
the loom, a hole in a selected location will raise a par- 
ticular thread. 

On a machine tool, it may be desired to locate a point 
to 0.0001 in..or 0.0002 in. on a machine having a total 
travel of 50 or 60 in. This is one part in 500,000 or 600,- 
000. Obviously, it is impossible to have a tape 500,000 
holes wide, and have cach put up a locating pin 0.001 
in. from the next one. 


Coding Systems 


There are several ways to escape the problem. One is 
to use a coding system of some kind. The simplest 
system is merely the use of decimal dimensions; that is, 
if the cutter is to be 19.5732 in. from the zero point, the 
digits 195732 are sagen in the tape. This will require 
that 60 spaces available for this co-ordinate. A 
binary system would permit a reduction to 19 spaces 
while a combination system using 4 spaces per decade 
would require 24. 

The number of spaces can be reduced greatly if it is not 
necessary to give a single order that will drive the 
machine from end to end. If it is possible to put in cach 
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time an order which does not differ from the preceding 
one by more than 0.0050 in., it is necessary to put in 
only the last two digits. If the preceding order had been 
executed properly, this would be sufficient. The simplest 
type of control system is one in which successive equal 
steps are transmitted to the tool. As frequently as the 
system will allow, a step is either fed in, or it is omitted. 
Such a system requires a reliable response device. 

It also requires a greater length of tape than a control 
which uses a code to indicate the final co-ordinate of the 
tool. If the steps are 0.000] in., and the signals on the 
tape are '/, in. apart, a tape over a mile long would be 
required to make a single 60-in. cut. At a cutting speed 
of 1 in. per sec, the speed of the tape would be over a 
mile a minute. A magnetic tape will permit much 
closer spacing of orders than '/, in., but it is somewhat 
difficult to make changes on such a tape. 


System Flexibility 


A matter of great importance to the engineer concerned 
with automatic control is a knowledge of the degree of 
flexibility that is desirable to put in a system. It is 
possible to construct a machine to do almost anything 
that may be desired under the control of a tape. 

Naturally, some things are easier to do than others. 
If great flexibility is required, additional complexity may 
result. Cost is the final controlling element. If a 
machine will not do a job for less money than it can be 
done some other way, it is not a practical machine-tool 
control. 

The degree of flexibility required depends to some 
extent on the machine to which the control is to be 
applied. On a jig-boring machine, the important 
feature of the control is that it shall locate the work- 
piece accurately and quickly. A slight lack of uniform 
velocity of approach is not important nor is control of 
that velocity over a wide range. 

In a lathe, the degree of flexibility required may be 
important. A simple type of control can be built to do 
straight turning. To turn accurate tapers may add 
a “cpieyrad to the cost of the control system, while to be 
ab ¢ to cut irregular forms may add very considerably. 
This will be true if the number of orders to be given the 
machine is to be kept low. If a large number of orders 
is to be given, as in a step-by-step system, the same 
control will work on one as on the other, but the labor 
of preparing the control tape may be increased. 

A machine that will do straight turning will do 
anything if it is done in straight steps of sufficiently 
small size, but this results in poor speed of operation. 
It may result in such poor speed that difficulties will be 
encountered cutting material such as stainless steel, 
where it is necessary to take a sufficiently heavy cut each 
time to get below the work-hardened surface from the 
revolution before. The cost of the control also will be 
influenced by the number of dimensions. Pieces of 
course exist in three dimensions but the speed of opera- 
tion may result essentially in a fourth dimension. 

In the case of a round hole, there are four dimensions 
in a jig-boring machine. There are the X and Y-co- 
ordinates, the depth of the hole, and the diameter of the 
hole. Each dimension requires some sort of control sys- 
tem. In cutting a thread there is also the phase re- 
lationship of the longitudinal feed to the rotation of the 
workpiece. 
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Playback Controls 


One type of control which has received much attention 
in the past is the playback machine. This machine is 
rather appealing to many people. A machinist operates 
a machine tool in a normal manner. As he does this, 
the motions of the machine are recorded in some way on 
tape or film, magnetic tape or motion-picture film, or 
anything else. en when the machine is played back, 
the motions that the machinist put the machine through 
are repeated. One of the disadvantages of this is that 
if the machinist makes unnecessary motions, which he 
may, those motions are repeated. It is also probably 
true that a machinist rarely operates a machine tool at 
maximum possible cutting rates. Especially after the 
first few operations, he doesn't want to spoil the piece, 
and he takes extra unnecessary cuts or less speed than the 
machine is capable of tolerating. In consequence his 
faults are repeated every time he makes another piece. 

Such machines have been described in a number of 
patents. Some of them are rather old and it is hard to 
see in reading these patents why these devices have not 
come into use. They look pretty practical but appar- 
ently they have not been used to any extent. Jt is under- 
stood that M. Faure in France is working on a machine 
on which the record is not made until the operation is 
complete; that is, a man can take his cut and decide if 
that was the cut he wanted, and then if it is, he pushes 
the button and records what he did. If, however, he 
decides that he should have fed it in a little further 
because the work comes out a little oversized, he can go 
back and go through that operation a second time with 
a suitable correction before it is permanently recorded. 
That would seem to be advantageous. This is an in- 
teresting approach. 


Safety Precautions 


It is important that the equipment be reliable. Some 
safety precautions certainly need to be taken. To make 
the thing completely foolproof is probably impossible. 
The author's experience with automatic control has 
been that failures have been mechanical. To be com- 
pletely, or as nearly, foolproof as possible perhaps would 
involve a completely double system with two tapes— 
a transmitting tape which would transmit to the machine 
tool what it was supposed to do, and a checking tape 
which would receive information from the machine tool 
or from the workpiece, perhaps from a diamond that is 
leaning against the work, or from a point as near as 
mover J to the work. This would transmit from the 
machine back to the checking tape prepared independ- 
ently, in which case any discrepancy between the order 
and the response would result in stopping the machine, 
or ringing an alarm, or whatever is necessary. 

Naturally, the seriousness of a failure will depend on 
the piece, on the machine tool, on the piece being cut. 
Anything which may result in damage to the machine 
tool itself is perhaps very serious. If it damages an 
ordinary lathe tool, it is not too important. If it 
damages the workpiece, it may or may not be very 
important, depending on how valuable the workpiece is. 
It is important that the machine-tool control be easily 
serviced. That, naturally, is of less importance as the 
reliability of the machine goes up. A machine which is 
likely to break down requires casy servicing; a machine 
which is unlikely to fail can tolerate some difficulty. 
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Electronic Equipment Necessary 


An important reason that automatic controls were not 
applied to machine tools many years ago (although 
patents indicate that people knew pretty much what 
they wanted to do), was the lack of sufficient experience 
with servomechanisms, vacuum tubes, and the like. 
During the past 20 years a great deal of progress has been 
made in the servomechanism field for military purposes. 
Vacuum-tube servos and thyratron servos are both relia- 
ble. Most failures in these systems have been me- 
chanical. Of course that is true generally. People 
worry about reliability of vacuum-tube circuits and soon, 
and yet, loose connections, which are of a purely me- 
chanical nature, are as likely a cause of trouble as any- 
thing else. The vacuum tubes themselves do fail, 
sometimes gradually, sometimes all at once. Of course 
the all-at-once failure is usually mechanical; grids 
weren't welded well enough, or filaments broke because 
of poor welding, or something of that sort. The type of 
failure resulting from chemical trouble with the cathode, 
and so on, usually comes up gradually. 

Work is being done today with transistors, which it is 
hoped will be better than tubes. The principal advan- 
tage so far is that they don’t run as hot as tubes because 
they have no cathodes to heat. That makes a terrific 
difference in amplifiers operating at low power levels. 
Magnetic amplifiers certainly will be used in the future 
for the somewhat higher power levels, the driving servos. 
There also are friction drives such as the mechanical- 
torque amplifiers using metal bands wrapped around 
drums. For low powers, a straight synchrotransmission 
has been used. A synchro is very much like a wound- 
rotor induction motor. If the rotors of two machines 
are connected together, and the stators connected to a 
single-phase line, the two machines will rotate together. 

The power requirements for machine-tool control 
may turn out to be surprisingly large. Lathes, for ex- 
ample, may require, under the worst conditions, 3 or 4 
per cent of the power required to drive the spindle; 
that is, a lathe, which is developing 25 hp at the tool 
may require as much as a horsepower to drive the 
tool carriage. This takes such servos out of the instru- 
ment class, used in computers, and so on, which ordi- 
narily have maximum output of a few watts, and raises 
them into the power-drive class, perhaps as much power 
as it takes to drive a 3-in. gun. Of course it is rather 
unusual for lathes to be delivering as much as 25 hp to 
a tool, but it is quite possible for a lathe to require over 
1/, hp to drive the carriage. 


Computers as Controls 


There also has been a great deal of work done for 
military purposes in various types of computers. These 
may be of value in the control of machine tools. As 
yet, they have not been used very widely. For military 
purposes, computers are used for the purpose of keeping 
track of the motion of a target, for predicting its position 
at some time in the future, and for the transformation 
of co-ordinates from one set of polar co-ordinates to 
another, as frora a set of co-ordinates fixed in space to a 
set of co-ordinates which roll and pitch with a ship. 
Most such computers have been analog computers, in 
which some member rotates through the angle of the 
ship's roll or pitch, or some function of those angles, 
ak other components then turn to angles proportional 
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to the polar co-ordinates in the other system of co- 
ordinates, and the like. Computation, of course, could 
be done by digital methods if the digital computer were 
sufficiently fast, but as it is necessary to come out finally 
with a shaft rotation there are, necessarily, analog ele- 
ments in the digital system. 


Tape-Contro! Machines Constructed 


Several tape-control machine tools have been con- 
structed or described within the past few years. One 
simple system is credited to Dr. Herman Cousins. It 
makes no attempt to operate the machine tool at its 
maximum capacity. Its function primarily is to ma- 
chine parts so intricate as to be extremely difficult to 
machine by ordinary methods. The equipment uses a 
tape about 4'/; in. wide and handles 4 co-ordinates with 
16 possible values for each of the co-ordinates. There 
are 4 tracks in the tape, for each co-ordinate. The 
combinations of the four of them give 16 possibilities. 
For every step, 4 holes are punched. They may be in one 
of two different rows, ak there will always be a hole 
in one row or the other. A small rocker mechanism is 
brought toward the tape, and rocks one way or the 
other, depending on which hole is punched. As it moves 
farther, it encounters a dog, which forces the rocker 
farther in the direction in which it is moving. Then 
it closes electrical circuits which operate relays to pro- 
vide any one of 16 different sets of voltages which are 
fed directly to a synchromotor. This motor simply 
drives the proper carriage of the machine tool. That 
means the steps are each 22'/2 deg of synchro rotation, 
corresponding to a motion of 0.001 in. Synchro motors, 
when they have such angles as that in them, are capable 
of delivering considerable torque and power. 

If the steps were much smaller it would be necessary 
to use servomechanisms to aid the synchro in driving the 
load. There is no provision, at present, for backlash 
compensation. If the amount of backlash is known, it 
can be allowed for, or if turning is done from the outside, 
it is always in the same direction. 

If the tool wears, some adjustment must be made. 
If for some reason the machine fails to respond to one 
step, the next step will correct it anyway, by moving the 
synchro 45 deg. For that matter, double or triple steps 
can be put in if desired, to increase the speed of opera- 
tion. As long as eight or more are not present at one 
time, the machine will drive in the right direction. It 
is probably not advisable to put in more than three, in 

ractice. Considering speeds and accelerations, it might 
Seer that the lags of the system would be such that if 
two steps of five were put in from a standstill, the re- 
sultant rotation would be in the wrong direction. 


Numerically Controlled Milling Machine 


Another system is considerably more elaborate. That 
is a numerically controlled milling machine.' In this 
machine, the operation in each co-ordinate is in essen- 
tially astraight line although it actually is divided up into 
little steps each way. However, it is necessary only to 
put in, in coded form, the length of travel which a cut 
is to have, and the time which it is to take to complete 
thatcut. The minimum time that can be used is 2 sec. 

The machine operates by taking steps at a fixed rate of 
512 per sec, and then taking as many of those steps as are 


' Massachusetts Institute of Technology, Cambridge, Mass. 
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necessary. If the machine is to travel at full speed, in a 
second it will take all but one of them. If it is to travel 
at half that speed, it will take every odd step, or at a 
quarter of that speed, it will take the second, sixth, tenth, 


and so on. Intermediate speeds are taken by addin 
groups of steps. At */, speed, the steps u for half 
speed are taken with those for '/, speed. There is a 


rather ingenious system for doing this, based on the 
properties of binary counting systems, and the use of the 
pulse which does not carry to the next one. 

The steps on the M.LT. milling machine have been 
0.0005 in. which gives a maximum cutting speed of 15 
my This is a respectable speed, but it is nowhere near 
the highest useful speed of the milling machine to which 
itis applied. It is understood that in cutting aluminum 
it is not unusual to operate these machines at the rapid 
traverse speed of 120 ipm. On a lathe, it is felt that 
something around 60 ipm for the longitudinal speed, and 
pao something a little less than that for the cross 

eed, would be suitable maximum speed rates. 


Decade-Voltage-Divider Control 


A few years ago, a lathe? was built on which the 
information was fed in, in the form of the co-ordinates 
of the point at which the tool was to end its motion and 
the speed with which it was to travel in each direction. 
Each of these was fed in digitally in the form of a voltage 
from a decade voltage divider. The voltage divider 
actually consists of taps on a toroidally wound trans- 
former. It has been found that the voltage from these 
taps is proportional to the number of turns within a 

art in 100,000 or better. Even this is not a limitation. 

y a little manipulation of high and enepens systems, 
it is possible to operate to much closer tolerances than 
this. The velocities when the machine was built were 
not in as close steps as they could have been. 

At the time, it was contemplated that the machine 
would handle straight turning and rough tapers. Actu- 
ally, it is possible, with this system, to cut tapers with 
a tolerance of perhaps a tenth of a degree for whatever 
length is desired. tit is necessary to have closer tapers 
than this, they can be cut in steps; that is, a short sec- 
tion can be cut and the machine repositioned. This 
would leave a visible ring on the work at each such 

int, but it still would be everywhere within a reasona- 

le tolerance. 

As built, this machine was capable of driving the 
amy about 60 ipm, at no load. Maximum power 
was delivered at about half this speed. The accuracy 
of the machine, or at least its reproducibility, was very 

ood, Successive pieces did not vary more than 0.0002 
in. in diam, which is closer than most lathe operators 
can set the cross slide on a manually operated lathe. 


Servo Control for Cutting Noncircular Gears 


Another example of an automatically controlled ma- 
chine tool is a Fellows gear shaper, to which servos have 
been added for cutting noncircular gears.* The principle 
of operation is that any noncircular gear can be gener- 
ated by a rolling of the pitch line of a circular gear along 
the desired pitch line of the noncircular gear. On the 
gear shaper, the motions available are rotation of the 
work spindle, rotation of the cutter spindle, and motion 
of the cutter spindle toward the work spindle. In 


? Arma Corporation. 
*F. W. Cunningham. 
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normal operation of the gear shaper, the two spindles 
merely are geared together in the proper ratio; the 
cutter spindle is driven toward the work spindle during a 
portion of the rotation, while the cutter is fed into the 
work, and then both proceed to rotate at constant center 
distance. 

In the noncircular case, it is necessary to rotate the 
work spindle and the cutter spindle at relatively varying 
rates, and at the same time, to drive the cutter spindle 
toward or away from the work spindle. The method of 
doing this is to divide up the required motion of each 
of these into steps. The steps of work rotation are 2 
min of angle, the steps of cutter rotation are equivalent 
to 0.01 of a tooth, which is 0.15 deg on a 24-tooth 
cutter, and the steps of motion of the cutter spindle 
toward the work spindle are 0.00025 in. 

The computation is a little involved, but ends up in 
making steps of any one of the three or any combina- 
tion of the three motions. The principal features of the 
system are the use of standard components. There is 
little special work, as the film is 16-mm film and is run 
through a home movie projector from which the inter- 
mittent motion has been removed. As each spot passes 
over a phototube, a relay is operated and a stepping 
switch, which is not used as a switch but is geared to 
asynchro. The three synchros transmit over to receiving 
synchros which control servomechanisms on the gear 
shaper. The operation is not terrificly fast. 


Contrast in Control Philosophy 


The philosophy of the machine was quite different 
from the lathe. In the case of the lathe, the object was 
to make a machine which would be converted quickly 
from one job to another. It was intended to take only 
seconds to change a piece of stock and the tape, and 
only a few minutes to prepare the a It was hoped 
that in making as few as two picces, this machine would 
be of value. 

In the case of the noncircular gear, the object was to 
make a machine which would make a piece which was 
difficult to make by any other known means, and the 
amount of work required to set up to make this was of 
secondary importance. Actually, 100 or more hours 
of calculation and work were required in getting the 
data on the film. After the first piece is made, if it is 
found to be not quite right for some reason or other, 
slight local corrections are made on the film. The error 
may be due to imperfection in the lead screw, and also 
to imperfections in the gear shaper, which was not a 
new machine. However, it is possible to make good 
gears by this method. 


Control Based on Advanced Techniques 


The last device to be considered is the only one that 
has been described so far which uses any of the more 
advanced techniques of the military computers. 

This device* operates from punched cards on which 
successive co-ordinates are punched. These co-ordinates 
are then reduced to the fourth differences between co- 
ordinates, which of course; do not have as many figures 
as the co-ordinates themselves. These differences are 
fed into a group of roller and disk integrators which 
integrate the position while the work rotates. 

This control has been used for making turbine blades 
and similar complex forms. 


¢ Mergler, Marshal, and Young, NACA. 
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Streamlined drafting results in fewer lines and saves time. 


but draftsmen are being encouraged to use the smaller simpler one. 
The smaller drawing, center, required less than 4 sq ft of paper. 


paper. 


Simplified Drafting 


How industry, both large and small, can profit by the appli- 
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The drawings displayed in this class review tell the same story 


The larger drawing, rear, required 57 sq ft of drafting 


cation of new simplified drafting practices; the educational and 


By Arthur H. Rau 


In tus highly competitive era, the challenge to in- 
dustry, as a whole, is to increase production, cut costs, 
and continue to improve the quality of the product 
manufactured. As a key function of industry, bution 
must also mect these requirements. Drafting practices 
and schedules must keep in step with the latest concepts 
of good management if drafting is to play its full part in 
the indeshalal world. The old concept of drafting, 
which permitted, even demanded, that professional wide 
find expression in the beautiful and artistically executed 
mechanical drawing with its numerous accurately pro- 
jected views and sections, many of which were unneces- 
sary, is today as outmoded as the horse and buggy. 


Contributed by the Education Committee and presented at a joint 
session of the Education Committee and the Management Division at 
the Annual Meeting, New York, N. Y., Nov. 29-Dec. 4, 1953, of 
Tue American Soctety or Mecuanicat Enoineers. (Condensed from 

Paper No. 53—A-169.) 
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training problems involved and how they can be overcome 


Manager, Drafting, General Electric Company, Schenectady, N. Y. 


The ‘“‘time element’’ in industrial drafting, as in all 
other branches of industry, has compelled the adoption 
of a new yardstick for the measurement of drafting 
values. Drafting stripped of its frills, yet surrendering 
nothing in either clarity of presentation or accuracy of 
dimensions, is the new standard. 

Simplified drafting practices embrace many modern 
economical drafting practices which have been recognized 
as a real opportunity to increase over-all productivity 
by mo effective individual performance. Since 
it is a big subject, discussion will be limited to a few of 
the easiest aad yet must effective practices which can be 
applicd immediately to reduce the effort and time re- 
quired to make industrial drawings. These are: Sim- 
plification of delineation, elimination of nonessentials, 
and more extensive use of freehand drawing. There are 
numerous other, equally important and valuable, im- 
proved drafting methods and practices described in the 


491 


new Healy-Rau 14-chapter book, ‘‘Simplified Drafting 
by John Wiley & Tain, Inc., New 
York, N. Y. 


Simplification and Elimination of Nonessentials 


Simplification of delineation and the elimination of 
nonessentials from drawings and layouts offer the great- 
est inherent possibilities for streamlining drafting and 
achieving economy all along the line. 

In the most simple terms this means merely leaving off 
drawings and layouts those things which add nothing to 
their accuracy, completeness, or clarity. The oppor- 
ren to lett savings by climinating ‘“‘work that 
should never have been done’’ presents a real challenge. 
Some of these include extra views, unnecessary elabora- 
tion, unnecessary lines, repetition, conventional rep- 
resentation instead of symbolism, and the like. 

The industrial draftsman is a vitally important link 
between the engineering and manufacturing sections. 
The medium which he chooses for transferring informa- 


SIMPLIFIED 
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Fig. 1 Use description wherever practical to completely 
eliminate delineation. 
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Fig. 2. Use description wherever practical to eliminate pro- 
jected views. 
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Fig. 3 Eliminate views where the shape can be given by de- 
scription; for example, Hex, Sq, Dia, on €, Thk. 
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tion from the engineers and designers to the factory 
should depend entirely upon which method requires the 
least amount of work and conveys the information 
clearly and without question. For instance, if it is 
possible to convey information by word description 
alone, then no supporting delineation whatsoever is 
needed, Fig. 1. 


Superfiuvous Lines 


Complex parts obviously can be described more eco- 
nomically and successfully with illustrations than with 
words. For such parts a drawing is made which serves 
as a framework to support dimensions and other neces- 
sary information. Explanations can, however, comple- 
ment the illustrations, making the drawing of extra 
views unnecessary, Fig. 2. In other words, a good drafts- 
man should use no more delineation than is necessary to 
present his story with clarity and completeness. Some 
drafting rooms which have been using simplified prac- 
tices extensively for several years have ad opted the slogan, 
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Fig. 5 Avoid the use of elaborate, pictorial, or repetitive detail. 
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Fig. 6 Where it is necessary to detail threads, do not carry it 
out completely over full length of a stud, bolt, or tapped hole. 
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remember. 

Superfluous lines on a drawing mean not only more 
time spent in the preparation of the drawing, but, what 
is far more important, the use of unnecessary delineation 
or the inclusion of unnecessary information of any kind 
means a continual waste of time of everyone required to 
read and interpret the drawing. Fussy detail and too 
many lines often tend only to confuse the user of the 
drawing, Figs. 5 to 11. 


Practical Applications 


Too many hard and fast rules of procedure are not rec- 
ommended, but the adoption of the concert of simpli- 
fication should become the dominant thought in drafting 
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Fig. 7 Omit detail of nuts, boltheads, and other hardware. 
Show plain outlines where it is necessary to indicate position. 
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Fig. 8 Omit detail of parts on assembly drawings the function 
of which is to simply show the part location. 
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Fig.9 Avoid the use of unnecessary dotted lines which do not 
add clarification. 
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‘A superfluous line is a waste of time,’ a good slogan to. 


presentation. Each draftsman should use good personal 
judgment in its development and application. 

The 27-point illustrations, Figs. 1 to 27, offer some 
practical suggestions in the meicsiiea of these princi- 
ples. They are intentionally elementary and some are 
not to be considered complete. They have been selected 
merely to illustrate various points of simplification and 
establish a basic concept that can be applied to all in- 
dustrial drafting from the simple detail drawing to the 
most complicated layout. Although the drawings are 
of small and simple parts, the same principles apply to 
larger and more complex drawings, and it is hoped they 
will stimulate thinking toward ehis end. 

The figures show two sets of illustrations. The ‘‘elab- 
orate” are parts of recent working draw- 
ings made in various poll departments of the author's 
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Fig. 10 Cross-sectioning should be employed only when the 
clarity of the drawing depends upon it. Partial cross-section- 
ing is recommended. 
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Fig. 11 Use simplified delineation of holes and tapped holes 
by use of symbols. 
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Fig. 12 Views with no dimensional or written instruction 
thereon can usually be omitted. 
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Fig. 13 Within limits, a small drawing is usually made more 
easily and quickly than a fe 


rge one. 
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Fig. 14 Whentwo s are different to a slight degree, com- 
plete delineation of both parts is not required. {inscribed 
“same as except....,” or “otherwise same as.. .”’). 
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Fig. 15 Drawings made to modify stock or commercial parts 
should be as plain as possible, avoid detail. 
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Fig. 16 Draw objects to scale only when absolutely necessary; 
eaerwive, draw objects out of scale but proportionately to the 
size so as not to confuse the user. 
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company. The simplified illustrations are these same 
drawings made over by some of the company’s draft- 


ing trainees. In making the ‘‘simplified’’ version, the 
trainees used al] the good drafting practices which they 
had recently learned. 

Incidentally, actual timing tests have proved that the 
simplified drawing can be made in an average of 35 
cent less time. The importance of saving time like this 
is readily recognized. 


Freehand Drawing 


Another form of simplification that offers considerable 
opportunity for further economy in the preparation of 
industrial drawings is freehand drawing. The challen 
to modern drafting is to utilize to the fullest extent the 
draftsman's ability to contribute ideas for new products 
or for the improvement of existing products. is calls 
for reduction of the effort and time required by a drafts- 
man in the physical action of making a drawing, and one 
of the best ways of accomplishing this objective is 
through the widest possible use of freehand delineation. 

Tests have freehand drawing, when used 
judiciously, is both practical and economical. With all 
factors made equal, actual drawing time for the average 
draftsman is pideced between 20 and 40 per cent. 

It is generally conceded, however, that to effect the 
maximum economy, freehand drawing should be confined 
to the presentation of detailed parts of simple contour; 
but even larger and complex drawings lend themselves 
readily to a combination of freehand and instrument use. 
On assembly drawings and layouts, for example, small 
radii, holes, hardware, and the like can be drawn ef- 
fectively in this manner. It is not necessary or intended 
that clarity or completeness be sacrificed by this new 
practice—nor is it an automatic license for careless, sloppy, 
or indifferent work. Freehand drawing is not synony- 
mous with “‘sloppy drawing."’ 

To make this practice useful and successful, it is ex- 

cted that each draftsman will, by using good personal 
judgment, eliminate as much instrument work as possible 
and use freehand work on all drawings wherever possi- 
ble. Many companies now have available standard 
drawing forms imprinted with nonactinic blue cross- 
section lines over the entire drawing area. This facili- 
tates frechand drawing, making it quite easy to make a 
good freehand drawing. The blue gtid lines ‘*burn out”’ 
when printed and, therefore, do not show on reproduc- 
tions. 

Freehand drawing is only another one of the means 
for reducing the time and effort required for producing 
working drawings, but it is an important one. The 
supervisor's or the draftsman's preferences or previous 
teachings should have no bearing on the decision as to 
whether or not freehand drawing will be used. The fact 
that some draftsmen can and do use this method success- 
fully, thus reducing over-all time and cost, means that 
the practice could be adopted with profit by all drafts- 
men. 


Education and Training 


The introduction of new practices presents a real prob- 
lem to supervision. The successful use of simplified 
drafting practices depends to a great extent on the under- 
standing and co-operative effort of the persons actually 
making the drawings. Supervision may generate ideas, 
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supervision may plan, but the man at the board, with 
pencil in hand, is the one who will put the savings into 
effect. Therefore the job of supervision is to ‘‘sell’’ the 
value of the new methods to each draftsman and enlist his 
co-operation to put them into effect. If maximum re- 
sults are to be realized, the new man must be properly 
trained and the resistance to change of the ‘‘old-timer’’ 
must be overcome. This is a real challenge. Drafting 
supervision must undertake and must successfully com- 
plete a project of education and inspiration if the desired 
results are to be obtained. 

In 1952 the author's company organized a formal pro- 

am and although it is beamed at the man on the board, 
it is also planned to arouse the interest and enlist the co- 
operation of manufacturing people and other users of in- 
dustrial drawings. The specific objective of the pro- 
gram is to develop effective thinking in drafting rooms, 
and by effective thinking is meant that every draftsman 
is scrutinizing each drawing, looking at the drafting con- 
tent objectively for every — short cut and saving 
without in any way sacrificing accuracy, clarity, com- 
pleteness, or neatness. 

Instructors have been going from department to de- 
partment presenting the program to small groups, not 
exceeding 50 engineering, manufacturing, and produc- 
tion people. Numerous visual aids and other props are 
used to engage the interest of the audience. Visual cast 
slides are shown of parts of recent drawings, made by 
that particular group, selected as examples of the employ- 
ment of unnecessary detail and extra delineation. 

Before reviewing the slides, it is made clear that in- 
dividual criticism 1s not a part of the program; therefore 
all names, locations, and other ienttheatlods are deleted 
from the drawings. References to personalities are in- 
tentionally avoided during the discussions. 

In this fashion the graphic story of unnecessary de- 
lineation and elaboration in industrial drafting is bein 

ut squarely before the more than 5400 designers anc 
Sateehied in the company, and the author cannot speak 
too highly of the enthusiastic support which they, as 
well as the engineering and manufacturing people, are 
giving the program to streamline drafting. In almost 
every instance they were quick to grasp the fairness and 
reasonableness of the appeal and began to apply some of 
these simplified drafting practices immediately. Reports 
of savings in drafting effort and time as well as materials 
have been numerous and substantial. 


Conclusions 


The use of any short cut or abbreviated method does 
not relieve the draftsmen of their obligation to the users 
of their drawings. A good draftsman’s drawings at all 
times must be clear, legible, and easily understood. It 
has been found that there is a natural tendency to con- 
fuse short cuts with carelessness; therefore, it is empha- 
sized again and again that there must be no compromise 
with clarity and accuracy. 

Another word of warning concerns the program of 
education in the new concepts. Such a program is aot 
accomplished overnight. It is a pee: one with 

lenty of ‘‘follow-up'’—for there is backsliding even in 
aeahine. The extent to which any organization may 
expect to benefit by the adoption of simplified draftin 
practices will depend upon the degree of enthusiasm wit 
which the program is tackled and the amount of prelim- 
inary work done. 
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Fig. 17 Enlarge small details on larger parts for clarity when 
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Fig. 18 Draw small parts large enough to avoid crowding so 
that they may be easily read but not unnecessarily large as to 
waste space on the drawing. 
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Fig. 19 Omit reference part circles and arrows on leader lines 
wed it will not cause confusion with other data on the drawing. 
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Fig. 20 Do not duplicate dimensions. 
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Fig. 21 The delineation of commonly used objects can be 
simplified greatly by substituting recognized symbols. 
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Fig. 22 Omit inch marks when the dimension cannot be con- 
fused for a quantity or other data. 
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Fig. 24 Omit center lines except when necessary for process- 
ing. 


UNIFORM MACHINE LETTERING TEDIOUS HAND LETTERING 


NOTE FOR PART | Nore For Parr! 

PURCHASE FROM MICRO- PURCHASE FROM MICRO - 
SWITCH CORP, FREEPORT, ILL. Corp, FREEPORT, 
THEI® CAT, No W2-RE-5-Aa 
NO. ® SCREW TERMINALS NORMALLY CLOSEO CONTACTS 

RATING PRESSURE 7-6 OZ 
OIFFERENTIAL, PRESSURE 1-1} oz NO 8 SCREW TERMINALS 
EQUIVALENT. OPERATING PRESSURE 7-8 62 
DIFFERENTIAL PRESSURE 
OR APPREVED EQviVALENT 


Fig. 26 Do not use hand lettering wherever typing will save 
time. 


In addition, draftsmen must continually keep these 
facts in mind. The really important part of any drafts- 
man's job is thinking. 

The actual picture-making part of the draftsman’'s 
job is the least important. ey will then quickly 


fuller utilization of the higher abilities of draftsmen. 


simplified drafting are employed. 
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Fig. 23 Eliminate repetitive data by use of general notes. 
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Fig. 25 When delineating, use as much freehand drawing as 
the work permits in preference to using instruments. 
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Fig. 27 Use tabulated arrangement instead of unnecessary 
repetitive views. 


realize that drawings are only a means of conveying 
thoughts to others, and therefore the less time they 
spend on the actual making of drawings or pictures, the 
more time they will have available for the real produc- 
tive effort of creative thinking. 


Now, as never before, there is a need for increasing personal effectiveness. This need is dictated not only 
by an acute shortage of trained personnel but also by economic necessity. One of the answers to this need is | 
better over-all efficiency and increased individual output. One means of achieving these objectives is the 
This is a major challenge, and to meet this challenge, 
ways and means are needed of reducing the time and effort required to make drawings. Simplified drafting 
practices, if systematically followed, will help to fill this gap. 
period as much as a 35 per cent increase in drafting productivity is possible when all of the known principles of 


It has been proved that within a three-year 
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for Locomotives 


By J. S. Newton 


Vice-President, Baldwin-Lima-Hamilton Corporation, 
Philadelphia, Pa. Member ASME 


Numerous torque-converter-equipped locomotives are 
now in service—mostly the aioe industrial type. 
Several locomotive manufacturers in this country and 
in Europe offer and produce locomotives having hy- 
draulic transmissions. Those marketed in this country 
range in capacity from 100 to 300 hp, in weight from 
12 to 40 tons, and are of the two or three-axle rigid-wheel- 
base design. A few of these locomotives have two-speed 
earboxes, which permit operation at higher speeds 
- the usual maximum operating speed is 15 to 18 mph. 
Several manufacturers in Europe produce and market this 
same general type of locomotive. In addition, they offer, 
and the railroads there have in operation, diesel-hy- 
draulic-drive locomotives up to 2000 hp (diesel-engine 
rating) of the four-axle two-truck type. 


Torque-Converter-Drive Specifications 


Technically, the following specifications can be writ- 
ten for a torque-converter-drive locomotive for main-line 
road-freight or road-switcher service in this country. 
(It should be understood that some of these items may 
not be applicable to certain locomotives; also, other re- 
quirements may exist): (1) The drive should be designed 
to develop constant horsepower over a minimum speed 
range of § to 1 and 8 to 1 is desired. (2) The efficiencies 
at all loads and speeds should be equal to those of an 
electric transmission. (3) The power unit should be 
mounted in the locomotive underframe—not on the 
trucks. (4) The design should permit quick and easy 
removal of individual axles as well as complete trucks. 
(5) Trucks should be suitable for high-speed service— 
swing bolster or the equivalent. (6) The locomotive 
with train must negotiate curves of 21 deg. (7) Mul- 
tiple operation of units must be possibles (8) Multiple 
operation with locomotives having electric transmissions 
is desirable. (9) The drive should permit braking 
— to the dynamic brake of the diesel-electric drive 
where braking power is usually greater than pulling 

Contributed by the Railroad Division and presented at a joint ses- 
sion of the Railroad and Oil and Gas Power Divisions at the Annual 
Meeting, New York, N. Y., Nov. 29-Dec. 4, 1953, of Taz American 
Society or Mecuanicat Enotneers. (Condensed from ASME paper 
No. §3—A-122.) 
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Hydraulic Torque-Converter Transmissions 


In recent years, hydraulic torque-converter trans- 
missions have been successfully applied to locomo- 
tives. Some of their requirements, peculiar to 
main-line railroad motive power, are explained 


power. (10) Tractive effort must be equal in either direc- 
tion of motion. (11) The drive must be arranged for 
zero torque at the wheels when the locomotive is sta- 
tionary. 


Torque-Converter Performance Requirements 


In order to establish the performance requirements of a 
torque-converter transmission, the characteristics of an 
electric transmission will be examined. 

Fig. 1 is a typical full-capacity speed-tractive effort 
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Fig. 1 (deft) Full-capacity speed-tractive effort curve. 


Fig. 2. (right) Motor current-tractive effort curve. 


curve for a 1600-hp road-freight or all-service locomotive 
with an electric transmission. Fig. 2 is a motor current 
curve corresponding to the tractive effort curve. 

With a locomotive weight of 250,000 Ib, 20 per cent 
adhesion is 50,000 Ib of tractive effort, and while higher 
tractive efforts are obtained in service under favorable 
conditions, the area below 50,000 Ib can be considered 
as the useful aréa since wheel slippage will occur fre- 

uently at higher values. Fig. 2 indicates that there are 
our abrupt changes in electrical conditions which might 
be regarded as ‘‘gear shifts."’ 

A torque converter consists of a centrifugal pump and 
a hydraulic turbine in a single casing. If the pump 
and turbine were separate they would correspond to 
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Fig. 3 (left) Selection of horsepower-speed relationship 
by choice of gearing. 


Fig. 4 (right) Horsepower-speed characteristics of torque 
converter transmission. 


the generator and motor, respectively, of the electrical 
system. They can be separated, of course, but not with- 
out adversely affecting the over-all efficiency and output 
power. With a constant-speed yp unit Operating at 
constant — horsepower, the output horsepower 
curve and also the efficiency curve take the form of a 
parabola. By a choice of gearing one of several horse- 

wer-speed relationships may be selected as illustrated 
in Fig. 3. It will be observed from Fig. 4 that when sev- 
eral gear ratios are used the horsepower-speed char- 
acteristic of the torque-converter transmission at maxi- 
mum output is essentially the same as that of the elec- 
tric transmission. To sheain reduced output with the 
torque-converter drive the speed of the power unit is 
reduced. The peak-efficiency point for any gear ratio 
moves toward zero mph as the output is reduced. The 
lower curve of Fig. 4 is for approximately one-quarter 
load and it will be seen that the peak-power points occur 
at substantially reduced mph when compared with the 
corresponding full-load mph _ peak-efficiency points. 
This is significant in that to maintain efficiency the par- 
tial-load characteristics may require that the transmission 
have additional “‘gear ratios’’ over the minimum that 
might be considered satisfactory if maximum output only 
were involved. 

Losses in the electric transmission comprise those as- 
sociated directly with the motors and generators such as 
friction, windage, /*R, iron, etc., plus losses in the elec- 
tric cable, the gearing, the cooling-air system for the 
motors and generator, the control, and in chery charg- 
ing. When these losses are tabulated it is found that the 
peak efficiencies of the electric transmission vary from 
approximately 70 per cent at one-quarter load to 80 per 
cent at full load. They occur at approximately 20 

cent of the maximum locomotive speed at one-quarter 
oad and at approximately one third of maximum loco- 
motive speed at full load. At the higher locomotive 
speeds the efficiencies are slightly lower, due principally 
to the higher friction, windage, and bearing losses in 
the motors and gearing. Of course, this effect is greater 
at the lower outputs than it is at full load. Sirice light- 
load operation at the higher speeds is infrequent, it can 
be concluded that the practical operating efficiency of the 
complete electric transmission for a 1600-hp locomotive 
is in the range between 70 and 80 per cent at speeds be- 
tween 6 and 60 mph, and at loads from one-quarter load 
to full load. Operation at lower speeds than 6 mph, and 
at loads below 25 per cent of full load, occurs; however, 
the fuel thus consumed for a diesel-engine prime mover 
is a relatively minor percentage of the total fuel used. 


498 


“6 T T T 
100 FUEL CONSUMPTION 
20 
\ 20 


© © 20 30 40 50 60 70 © 
MILES PER HOUR 


Eig. 5 (left) Speed-efficiency relationships for torque 
converter and drive. 


Fig. 6 (right) Effect of speed and horsepower of a diesel on 
specific fuel consumption. 


Losses in a torque-converter transmission consist of 
hydraulic losses in the converter, friction plus windage, 
and lubricating-pump losses for the gearing, friction, and 
windage losses in the bearings, shafting and couplings, 
and control power. These losses are not calculable with 
quite the same degree of certainty as the losses in an elec- 
tric transmission but it is believed that calculations are 
sufficiently accurate to permit a fair comparison between 
the two types of drives. Fig. 5 illustrates the full load 
and one-quarter load speed-efficiency relationships for a 
torque-converter transmission and drive. As with the 
electric transmission, it can be concluded that the = 
tical operating efficiency of the torque-converter drive 
is in the range between 70 and 80 per cent at speeds be- 
tween 6 and 60 mph, and at loads between one quarter of 
full load and full load. rating efficiencies outside of 
this area are comparable with those of the electric drive, 
including the general tendency toward low efficiencies at 
low loads at the higher speeds. 

The effect of engine speed on the specific fuel consump- 
tion of diesel engines is important. With the electric 
transmission the usual diesel-engine idling speed is 
from one third to one half of full-load speed and the 
engine speed is increased as the load is applied. In the 
locomotive manufactured by Baldwin, engine speed at 
one-quarter load is 65 per cent, at one-half load, 75 per 
cent, and at three-quarter load, approximately 85 per cent. 
The specific fuel consumption for the Baldwin 8-cylinder 
supercharged 12°/, X 15'/2 4-cycle diesel engine when 
operating at constant speed and at variable speed (solid 
line) is shown in Fig. 6. The specific fuel consumption 
of this engine at constant speed is substantially greater 
at the lighter loads as shown by the dotted curve. The 
speed-load relationship selected for the electric trans- 
mission is practically the same as that required by the 
torque-converter transmission, which means that the 
diesel-engine specific fuel consumption will be essentially 
the same for either type of drive. 


German Torque-Converter Locomotive 


One combination of torque-converter, gearing, and 
clutches, which has been developed for engines rated up 
to 1000 a and is used in locomotives operating in 
Europe, is the Mekydro drive manufactured by Maybach 
of Friedrichshaften, Germany. This consists of step-up 
gearing between the output shaft of the power unit, a 
torque-converter incorporating a novel combination 
hydraulic synchronizing device and clutch, four gear 
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ratios, selected automatically through a hydraulically 
actuated control, positive engagement-type over-running 
clutches, and reverse gearing, all combined into one as- 
sembly. It is believed that compound planetary gearing, 
with friction clutches such as those used in some auto- 
motive drives, might be developed to perform the same 
functions for a 1600-hp locomotive. It could well be that 
the success of any locomotive gearbox would depend on 
the proper functioning and service life of the clutches em- 
ployed to obtain the different gear ratios. 

Axle drives of two types are shown in Figs. 7 and 8. 
Fig. 7 shows a drive developed by the Maybach Com- 
pany and consists of a large spiral bevel gear mounted 
on the axle, a mating spiral bevel pinion, other gearing, 
antifriction bearings, and a housing such that the axle 
drive plus the wheels and the axle constitute a unit as- 
sembly. The axle drive illustrated in Fig. 8 consists of a 
spur gear mounted on the axle and a mating pinion 
overhung from the axle-drive bevel-gear unit. In this 
design there are two assemblies, one consisting of wheels, 
the axle, the axle gear, and a housing, the same as an 
axle-hung elevericndeive unit, and the other consisting 
of right-angle bevel gearing, other gearing, antifric- 
tion bearings, and a housing. 

Multiple-unit operation of two or more torque-con- 
verter transmission locomotives can be accomplished in 
much the same manner as for electric transmission loco- 
motives, but multiple operation of torque-converter 
transmission locomotives with existing slactilc trans- 
mission locomotives quickly complicates things, prin- 
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Fig. 7 Axle drive developed by Maybach Company. Top 
view shows cross section of the axle drive. Bottom view 
shows axle drive with additional spur gear. 
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cipally because there are in existence so —_ designs. 
ti 
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Fig. 8 Axle drive consisting of a spur gear mounted on 
the axle and a mating pinion overhung from the axle-drive 
bevel-gear unit. 


However, it is believed that solutions for multiple-unit 
operation can be practicable where required. 

Braking with essentially the same performance as that 
of the dynamic brake systems in use on diesel-electric 
locomotives appears practicable for the diesel-hydraulic 
locomotive. It does appear, however, that it will re- 
quire relatively more additional equipment than that 
used in the dynamic braking system for the electric 
transmission. Either hydraulic or electric braking may 
be used with the braking element(s) connected to the 
output side of the transmission. 


Conclusions 


It appears that a hydraulic torque-converter trans- 
mission can be developed for main-line freight and passen- 
ger locomotives for service on U. S. railroads. Its per- 
ormance both ir pulling and in braking will be com- 
parable with that of existing diesel-electric drive loco- 
motives. For equal work the fuel used by a locomotive 
with this type of transmission will be nearly the same 
as that of a diesel-electric drive locomotive of the same 
capacity. Baldwin has an order to design and construct 
for the Army Transportation Corps a 4-axle road-switch- 
ing locomotive with a hydraulic torque-converter trans- 
mission of the type described. It will be rated 500 hp 
and wiJl have an axle loading of approximately 30,000 
Ib. It will not be equipped with power braking. A 
torque-converter yard-switching locomotive is also bein 
developed by the Electro-Motive Division of Genera 
Motors Corporation. After service experience with 
these locomotives it may be possible to prelate more ac- 
curately the possible advantages and costs of a hydraulic- 
drive main-line locomotive for service on U. S. railroads. 
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Adapting Engineered Maintenance 


to Moderate-Sized Plants 


Marirenance, sometimes described as the ill-gotten 
progeny of the power age and mechanized labor, becomes 
increasingly significant as we develop more and still 
more laborsaving devices in an economy where hand 
labor is relatively scarce. Maintenance is beginnin 
to on the attention of industrial firms, large an 
small. 


The Three Stages of Maintenance 


The first stage of maintenance might be called the 
“emergency’’ approach. The philosophy, if any, be- 
hind this approach was to accept the fact of maintenance 
reluctantly and without enthusiasm, to operate buildings 
and equipment until they required repairs, then repair 
them. is is the ‘‘patch-and-run”’ situation. 

The next stage is generally referred to as ‘preventive 
maintenance,’’ a phrase which is widely used today as 
the hallmark of modern progressive management. Pre- 
ventive maintenance recognizes that there is a close 
relationship between usable equipment and output, 
and that the emergency approach might well find the 
machine out of service at a critical time. Therefore 
repairs and overhauls should be anticipated and sched- 
uled. That maintenance, in other words, should be 
undertaken before the emergency occurs. 

Ic is unlikely that industry will ever be rid entirely of 
emergency maintenance. Nevertheless, this work can 
be reduced to a practicable minimum. Preventive main- 
tenance takes the correct approach but requires a bit of 
refining. The process of reducing emergency mainte- 
nance and refining preventive maintenance constitutes the 
third stage of maintenance .~-elopment. This might be 
called “‘engineered maintenance.’ 


How to “Engineer” Maintenance 


The objective of engineered maintenance is that of 
reducing the maintenance work load to the lowest point 
consistent with optimum output of the producing facil- 
ity. 

To accomplish this objective, (1) present maintenance 
activity may have to be expanded or contracted; or (2) 
work which is presently classed as emergency may 
need to be put on a preventive basis; or (3) some pre- 
ventive work may be eliminated and other work ex- 
panded; or (4) more or less work may be taken outside. 
In any case, the “‘leaky roof, rainy day"’ approach must 
be abandoned and management controls be established. 


' Chairman, Departement of Economics and Business Administration, 
University of Delaware, Newark, Del. 

* Maintenance Consultants Supervisor, Engineering 
E. I. du Pont de Nemours and Company, Inc., Wilmington, Del. 

Contributed by the Production Engineering Division and presented 
at a joint meeting with the Management Division and the Education 
Committee, at the Annual Meeting, New York, N. Y., November 29- 
December 4, 1953, of Taw American Society or Mecuanicar Enar- 
ngers, (Condensed from ASME Paper No. 53—A-222.) 
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By Charles N. Lanier, Jr.,' 
and James D. Quinn’ 


With increased automation, considerable atten- 
tion is being directed toward engineered main- 
tenance in the larger industrial plants. Certain 
of these techniques are adaptable to maintenance 
activities in plants of moderate size. This pa- 
per considers methods for increasing produc- 
tive capacity through reducing the maintenance 
work load in plants having maintenance forces of 
10 to 50 men. 


It is necessary to know what has been done in the 
ast in order to decide what needs to be done now and 
in the future. 

Some of the larger plants have found it possible to 
derive the necessary knowledge by a careful analysis of 
work orders as they are related to various pieces of equip- 
ment. This becomes a valuable equipment history. 
This history can be used to point out equipment which 
requires most attention. Furthermore, a properly classi- 
fied record will soon underscore any weak points in a 
particular piece of equipment. 

Another valuable practice is that of preplanning and 
scheduling. It should be possible to anticipate a large 
enough proportion of a week's work to establish priori- 
ties and to schedule the work force with a minimum of 
lost time. 

There is frequently the tendency of the moderate- 
sized-plant operator to conclude that such methods are 
too complicated, too costly, or just not applicable to his 
situation. It is doubtless true that not everything 
accomplished by a maintenance force of 500, for example, 
can be accomplished in the same way by a force of 30. 
Nonetheless, it is our purpose to indicate some basic 
— and procedures which have been found success- 
ul in large plants and to suggest how they might be 
amar to moderate-sized plants, perhaps even to small 
plants. 


Insuring Against Breakdowns 


There are some practices, particularly suitable for the 
moderate-sized and small plants, which may not be 
generally known. It is possible to obtain insurance 
contracts which will indemnify the insured for losses 
resulting from equipment breakdown. The insuring 
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company, to protect its interests, will provide the 
necessary maintenance for equipment. 

It is possible, also, to obtain excellent assistance from 
suppliers of equipment and materials. Training pro- 
grams are made available by producers of such devices 
as control instruments and servomechanisms. Further- 
more, careful investigation of lubricating needs by a 
supplier of lubricants might well result in reducing the 
number of oils and greases required, as well as in selecting 
the correct lubricant for the job it is expected to do. 

Another source of help for the smaller maintenance 
departments may be the production-department mechani- 


All types of maintenance work offer opportuni- 
ties to reduce the work load. Work-load reduc- 
tion is a phase of maintenance operation that is 
not being given sufficient attention in many 
plants. The tendency is to accept maintenance 
as required work and to make it more effective— 
rather than to consider the basic reason why it 
was necessary. The smart approach is to adopt 
the attitude there should be no maintenance and 
then require justification for all work being done. 


cal development engineer. He can offer his professional 
advice from a wealth of knowledge of the production 
a ecu He should be particularly interested in 

elping to increase production through improved main- 
tenance. 

Still another source of engineering assistance is availa- 
ble from the technical graduate schools. A competent 
graduate student could spend a summer doing develop- 
mental work in the maintenance program for a moderate- 
sized plant. The results of his work should be bene- 
ficial to all concerned. 


Maintenance Practices Investigated 


In order to gain further insight into the practices pre- 
vailing in moderate-sized plants, the authors visited 
several plants in the Wilmington, Del., area. These 
plants — various Operations on a variety of prod- 
ucts. They were selected on the basis of the number of 
employees engaged in maintenance work. As a result 
of these visits, we concluded that some of the new 
procedures being introduced into large plants are readily 
adaptable to the moderate-sized operation. 

Many of the larger industrial _— have extremely 
high maintenance costs. Expenditures in the range of 
one to ten million dollars a year are not unusual. Figures 
of this magnitude compel increased interest in main- 
tenance costs. Because of the high maintenance cost 
in some of the larger industrial plants, considerable work 
has been done to develop the necessary posgmee con- 
trols, and records to permit analysis of the work per- 
formed to achieve improved effectiveness. Because of 
increased automation and the use of continuous processes, 
the effect of down time for repair or replacement of 
components has become more significant than formerly. 
Many of the moderate and smaller-sized plants do not 


June, 1954 


have a sufficient volume of maintenance work to justify 
the employment of specialists or staff engineers for the 
development and installation of an extensive system of 
procedures, controls, and records that will permit this 
analysis. However, regardless of the size of the plant, 
it is necessary to develop a systematic method of conduct- 
ing the maintenance operation and to accumulate data 
if the operation is to be improved. Certain of the 
developments in the larger plants can be adapted readily 
for the moderate-sized plants. 


Basic Requirements 
Four of these developments are as follows: 


1 The classification of work. 

2 The weekly-daily schedule plan. 

3 The equipment history for analysis of repairs. 
4 The job procedures for improved performance. 


A proper type of work order is a basic requirement. 
Most plants use some form of repair order, job order, or 
maintenance work order. The kind of form is not 
important but it should contain at least the following 
three items which provide the information required for 
analysis: 

1 An adequate description of the work requested. 

2 The inclusion in every order for repairs to equip- 
ment, an identifying reference to the equipment by 
name and/or equipment-piece number. 

3 A proper classification of the work requested. For 
this purpose four categories should be considered: (a) 
repairs; (6) new work or alterations; (¢) general main- 
tenance of buildings and services; (d) services to opera- 
tions. Based on the classification, accounting codes or 
code suffixes can be assigned to segregate costs for 
different types of work. 


Effective Planning 


The next consideration is the effective planning of the 
maintenance work. A «system of scheduling work is 
always desirable but often not considered feasible for 
small organizations because of the paper work involved. 
There is a simple method of scheduling that can be 
considered for maintenance groups large or small. 

The schedule sheet can be prepared weekly with a 
sufficient number of copies to eliminate all daily tran- 
scribing of the description of work, codes, estimated 
hours, and craftsmen’s names or numbers, or both. This 
combined weekly-daily schedule allows sufficient lati- 
tude for the foreman to select the men best-suited for the 
work and available on the particular day when the work 
should be performed. 

“wa had tg there are times when it is necessary to 
perform work which may not be anticipated when the 
weekly schedule is prepared. This work, usually classi- 
fied as unscheduled work, can be added to the schedule 
sheet for the particular day. A weekly review will 
establish the percentage of scheduled and unscheduled 
work performed and indicate how effective planning has 
been. 

When work is scheduled on a weekly basis, there is 
adequate time to plan related shopwork and to make sure 
of the availability of material, tools, and equipment. 

The next step is the development of an equipment- 
repair history which relates the repair work performed 
to specific pieces of equipment. Without this, the 
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over-all maintenance repair cost is known, but there is 
no way of knowing where the work has been excessive, 
unnecessarily frequent, or to what extent improvements 
could be justified. Management should be concerned 
not only with infrequent high-cost repair items, but also 
with both minor repairs that occur frequently and with 
repetitive routine work, such as adjustments and clean- 


ing. 
Equipment-History System 


Costs of repairs can be compiled through accounting, 
but for a worth-while analysis of work performed an 
equipment-history system is a requirement. For the 
smaller plant a simple form of equipment-history system 
can be developed. This requires only a different method 
of filing completed repair orders. Usually the orders are 
filed numerically or chronologically, and the only 
— is to file them by equipment-piece numbers. 

course it is necessary to accumulate data in this 
file for a period of 3 months to a year or more, depending 
on the frequency that work is performed, before any 
analysis is attempted. 


Evaluating the History 


The analysis involves consideration 
of the total cost of repairs, the frequency of repairs, and 
particularly, the effect on production as justification for 
pee 

careful evaluation of these factors will give at least 
partial answers to such questions as the following: 


1 Can improved design of components or of the unit 
be considered and justified? 

An important development has been the design of 
interchangeable and readily replaceable subassemblies for 
key equipment. This has reduced in-place repair work 
and the effect on production. 

2 Can the use of improved materials of construction 
be justified in cases where erosion or corrosion is a 
problem? 

When the problem is erosion and design is adequate, 
hard-surfacing through welding and plating techniques 
is often considered. Another approach to minimize the 
effect has been the use of resilient materials, such as 
rubber, for linings when abrasive materials are being 
handled. When the problem is corrosion and stresses 
are low, substitution with plastic materials is being 
— more attention. Many of the plastics are now 

ing used extensively for chemicals-handling and surface 
protection. 

3 Would improved operating techniques or controls 
result in less frequent equipment failures? 

Investigation of operating procedures or techniques 
often indicates justification for controlling devices to 
minimize the effect of corrosive materials being handled, 
the effect of fumes, or thermal shock. The installation 
of electrical, pneumatic, or hydraulic controls is often 
considered. 

4 Should preventive-maintenance techniques, such 
as periodic inspections, adjustments, or replacement of 

equipment parts be adopted? 

The logical approach can be determined only through 
a comparison of methods and analysis of their cost and 
effect. 

Adoption of the practices suggested by the analysis 
with consideration for the four points mentioned should 
assist in reducing repair work to a practicable minimum. 
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A further reduction in the work load can be achieved 
by improved job performance of the work that must be 
accepted. The weekly-daily work schedule will assist 
the supervisor or foreman to anticipate the job require- 
ments, but there are three questions to be answered : 


1 Is the work being performed with a high degree of 
effectiveness? 

2 Are the foreman and craftsman familar with the 
requirements of the job being pom 

3 How logically is the work planned? 


Preplanning the Work 


Many of the larger plants have endeavored to answer 
these questions through preplanning of work and 
application of craftwork measurement. This required 
m 34 development of basic time and method and summary 
time values and training of applicators in the use of 
them. 

As the objective can be to establish a reasonable, 
though not necessarily an exact time value for mainte- 
nance jobs, there is a simpler method that can be con- 
sidered by the smaller plants. Procedures can be estab- 
lished for minor and major repairs, as well as overhauls, 
to include a work schedule showing the number and 
kind of mechanics, the estimated Boon a complete 
listing as to tools, materials, and equipment, as well as a 
complete job write-up. Single job plans can be devised 
for such routine work as lubrication and inspection. 

These various procedures are developed in co-opera- 
tion with the foreman and can be completed as time will 
permit. They are issued in preliminary form and later 
rechecked to insure the practicability of the plan. Two 
important results of this approach are likely to be a 
significant decrease in the nonproductive time of me- 
chanics, and an increase in equipment operating time. 


Engineered maintenance involves a systematic 
study of maintenance requirements and the adop- 
tion of good practices and procedures. It sug- 
gests that maintenance be considered with the 
same care and serious purpose as plant construc- 
tion, plant operation, and product marketing. 
It undertakes to lower maintenance costs, but 
not at the expense of excessive breakdowns and 
lost production. It recognizes the value of “an 
ounce of prevention” but insists on knowing how 
often the preventive operation is necessary. 
And more than this, it is concerned with over-all 
reduction in the work load in the long run. It 
refuses to be fatalistic and to accept present 
conditions as inevitable. 


There are refinements such as backlog controls, con- 
trol charts, aad means of applying other controls to pro- 
cedures that could be comadered for any maintenance 
operation. However, the major items discussed can be 
adapted, and should provide a sound basic structure for 
a maintenance operation in the moderate and smaller- 
sized plants. 
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Cold-setting LP-2 adhesive compound seals aircraft wing 
section. 


Mechanical Properties 
of Polysulphide Polymers 


Polysulphide polymer fluid calking compound seals deck 
planking. 


Polymeric products are now being “tailored” to pro- 
vide new tools and methods throughout industry 


By J. S. Joreczak 
Thiokol Chemical Corporation, Trenton, N. J. 


Rerracine the history of polysulphide polymers, the 
forerunner was an clastomer with a structure based on 
ethylene tetrasulphide and identified as Thiokol Type A. 
It was the first commercial synthetic rubber produced in 
the United States and developed a limited market despite 
its high cost when compared with natural rubber and 
despite a number of serious limitations. It certainly 
was and still is a difficult elastomer to process. Know- 
ing this, the engineer accepted the problems inherent in 
the product an applied it to problems which could be 
answered with no other elastomeric product. To this 
day this polymer and products made from it are the most 
solvent-resistant materials in the elastomeric 
field. 

As in the case of nearly every other polymeric product, 
Thiokol Type A had a humble beginning but it served to 
open up a new branch of polymer chemistry. A rela- 
tively small but capable technical organization was 
formed to establish and further the exploration of poly- 


Contributed by the Rubber and Plastics Division and nted at 
the Annual Meeting, New York, N. Y., November 29- mber 4, 
1953, of Tue American Society or Mecuanicat Enoineers. (Con- 
densed from ASME Paper No. 53—A-170.) 
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po chemistry. Most of the early poly- 
mers marketed were variations of and improvements on 
the initial product, expanding the service-temperature 
range and improving processibility. A series of modifi- 
cations led to Thiokol Type FA which today represents 
the main rubberlike polysulphide product marketed. 

In the meantime, other synthetic rubbers, havin 
oe resistance to oil and gasoline, were developed. 

conomics favored these products and only extreme and 
specialized applications served to maintain a market 
for polysulphide rubbers. The author's company then 
turned its research program into a search for other poly- 
meric products to expand its line. 

About 1941 a new clastomeric product emerged. 
It was a highly reactive liquid rubber which could be 
used as a low to medium-viscosity liquid and made to 
convert readily to a resilient rubber. Conversion occurs 
with little shrinkage. Of all the polysulphide “peeemer 
developed, the line of liquid polymers has been of greatest 
value to development engineers. There has been con- 
tinued and widespread interest in applications other 
than those normally associated with the rubber indus- 
try. 
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During the years 1952 and 1953 the Technical Service 
Laboratory has been exploring the properties of reaction 
products of epoxide resins and liquid polymers. Con- 
trary to the general trend in use of mixtures where the 
poorest mechanical property remains dominant, reaction 
products based on “‘epoxides’’ and liquid polymers de- 
velop mechanical — superior to either one of the 


polymers by itself. 


Polysulphide Rubber 


The cured products have a number of advantages. 
The rubber is composed of saturated and normally 
linear chains resistant to absorption of and breakdown 
by oxygen and ozone. General resistance to swell in 
ketones, acetates, gasoline, and aromatic fuel blends is 
still the best (markedly superior to the best commercial 
chloroprene and butadiene/acrylonitrile rubber com- 
pounds). Disadvantages, and therefore limitations, 
are poor in resistance to deformation under load es- 
pecially at elevated temperatures, low tensile strength, 
and mediocre abrasion resistance when compared with 
most common synthetic rubbers. The source of struc- 
tural weakness is still a puzzle to Thiokol chemists and 
it is hoped that a solution will be found in the future to 
improve the over-all mechanical properties. 

ost of the uses stem from the unusually good aging 
and solvent-resistant properties. Today's paints and 
inks use fast-drying solvents, and the demand for paint 
spray hose and printers’ rolls manufactured from poly- 
sulphide rubbers has been increasing steadily. One of 
the chief limitations—deformation under load—is ac- 
tually a desirable property in the case of permanent 
flexible sealing putties. calking 
have been formulated from Thiokol Type FA rubber. 
Combined with permanent flexibility, the puttics have 


Polysulphide protective resins prevent corrosion in electrical connectors. 
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Flexible relief maps are made with LP-2 as the base polymer. 


ood bonding to wood, glass, masonry, and metal sur- 
aces. Water vapor or water penetration is extremely 
low and the winloats have the good weathering prop- 
erties normally associated with polysulphide polymers. 


Polysulphide Water Dispersions and Liquid Polymers 


The products are manufactured and sold as suspensions 
in water. They are called water dispersions no. than 
latices because the average particle size will vary from 
5 to 15 microns whereas the average particle size in a 
typical latex will fall below 1 micron. The advantages 
again are good aging and solvent resistance, and also 
low moisture-vapor transmission. The disadvantages 
are similar to those stated previously for the rubbers. 
There are several small and specialized uses for the 
water dispersions and one use appears to answer some 
current problems. The advent of 
high operational speeds for air- 
craft has resulted in serious dam- 
age to propellers and leading edges 
on rain and sand 
erosion. Thiokol-modified vinyl 
coatings have been used success- 
fully to overcome this erosion 
y lem. Two water dispersions 
ave been found effective—Thio- 
kol Type MX and WD-6. In 
essence, the polymer 
particles are distributed as fine 
rubber agglomerates in the vinyl 
film. The agglomerates are non- 
extractable and serve as permanent 
plasticizers or flexibilizers. Sev- 
eral other advantages are gained, 
i.c., higher solids with fewer coats 
required for paint application, 
fewer holidays in the paint film, 
and extremely low moisture-va- 
r transmission. Vinyl paints 
ade on ‘‘vinyl-Thiokol water- 
dispersion’’ systems have found a 
market in protective paints for cor- 
rosion resistance, especially in 
che-nical plants. 
Liquid polymers vary in average 
molecular weight, viscosity, and 
reactivity. The reactive group 
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is thiol (SH) and it is versatile indeed. Most uses stem 
from the application of a product in the liquid state with 
subsequent conversion at ambient temperatures to a rub- 
ber. ‘The rubber so formed has excellent aging and sol- 
vent-resistant properties and performs well over a tem- 

rature range of —-70 to 300 FF. Limitations as a rubber- 
ike recs tee found in low tensile strength and moder- 
ate abrasion resistance. Also, usually conversion takes 


Polysulphide putty seals lenses in directional microwave 
antennas. 


place rapidly by a process of oxidation so the converting 
agent must be kept separate. Formulations are gen- 
erally designed as two-package mixes. 

Two factors—application as a fluid or paste and the 
versatile reactivity of the thiol (SH) group—have re- 
sulted in a rapid growth of interest by engineers in many 
industries. Although the early polysulphide rubbers 
served only a limited number of uses in the rubber in- 
dustry, their application has been confined to special 
uses in this industry and market growth has been slow. 
On the other hand, growth and diversification of the 
market for liquid polymer has been rapid and but a 
small percentage ol ta market has been developed in 
uses related to the original rubbers. The bulk of the 
current market for liquid polymers is in adhesives and 
sealers. Recently the reactivity of these polymers with 
epoxy resins has opened new fields in adhesives, potting, 
and coating compounds. 


Typical Applications of Polysulphide Polymers 


In marine work the polysulphide polymers have found 
wide use for sealing windows, calking deck seams, and 
a wide range of applications where watertightness is re- 
quired. On tankers, suction and discharge hose is sub- 
ject to great stress in service. Cuts, tears, and snags in 
the outer covering can be repaired quickly on the spot 
with a special compound. 

For mechanical seals and packing, leather is an es- 
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tablished product. For high-pressure service, however, 
it is rats to be too porous and leakage occurs. Im- 
regnation of leather with Thiokol LP-2 or LP-3, fol- 
owed by conversion of the liquid to a rubbery state 
within the voids of the leather, results in a new product 
having the combined properties of leather and rubber, 
overcoming the difficulty. 

In pottery plants and pattern shops, casting of intricate 
shapes with undercuts requires an pn nt compound. 
Good dimensional stability is the major requirement. 
A cold-setting LP-2 compound was developed for ease in 
pouring. By the use of this compound, intricate cavi- 
ties are filled with a fluid which converts to a flexible 
rubber that conforms exactly to the shape of the cavity or 
mold walls. 

Another similar application is the making of flexible 
relief maps for radar-training purposes. 

Sensitive electrical compounds must be embedded in a 

rotective resin which now is provided by a ratio of 

P-3 to epoxy resin which has the correct mechanical 
properties to withstand temperature cycling. 

In the aircraft industry, a cold-setting LP-2 adhesive 
compound has been developed to seal between faying 
surfaces, over rivet heads, and as 1 filleting compound at 
the joint areas between sections. 

The foregoing uses of polysulphide-polymer com- 
pounds are only suggestive of the wide range of applica- 
tions of such products throughout industry today. 


Cold-setting LP-2 compound aids in casting intricate 
shapes. 


Cast plastic venturis made from LP-3 and epoxy resins. 
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The Meaning of Mexico 


By Lewis K. Sillcox 


President, The American Society of Mechanical Engineers 


Tue ro: artistic, mature civilization of Mexico, 
with all its lessons from the past, and the strenuous self- 
reliant temper of her neighbor to the north, with all its 
ambitions for the future, creates divisions of opinion and 
outlook which are truly challenging. As generations 
pass, the United States inescapably becomes a more 
mixed people, the blood of dozens of national groups 
mingling indistinguishably; and the memory of far-off 
origins inevitably becomes dim but that of nearby Mex- 
ico becomes richer through the convenience of associa- 
tion such as we are at this time privileged to enjoy. 
But other ties than blood, fortunately, have an increas- 
ing strength. Above all else, the real meaning of Mexico 
resides in the grandeur of her culcural heritage; a herit- 
age we share and against which we measure our own 
performance. For nearly all the culture of our two 
countries, including the consummate culture of a free 
country, was born and developed in Europe and came to 
both our nations from there. Our law came from Rome, 
our architecture came from Greece, our language in large 
part was influenced by Spain, and in like manner, our 
music. But, in many ways, our Mexican friends have 
done more with it than we have through their tran- 
scendent achievement in painting, sculpture, music, and 
architecture. While we have produced great talent, 
Mexico has produced great genius. A trip to Mexico is 
good for the soul, because it quickly reshapes our tend- 
ency toward a limited view. We find that Mexico City 
is better planned than any American city of its size. 
We discover that Mexico enjoys more good music per 
capita than we do. We learn that you have a Univer- 
sity, whose grandeur and extent presents a challenge to 
the world. And a higher kind of inspiration than any 
we have yet named comes from the constant rediscovery 
of Mexico. This is the — impulse which is the 
most important part of the stream of its civilization. 
Visitors, such as we are, gain a sudden revelation of the 
— wealth of the past by coming into its midst. 

e draw in the meaning of Mexico with the air we 
breathe. 


Mexico, Peacetime Friend 


Relations between Mexico and the United States have 
seldom been better than at the present time. The under- 
lying factors which condition the position of the two 
countries toward each other are fundamentally sound. 
The general atmosphere of harmony in the diplomatic 
realm is more than a superficial accord pressed on both in 
response to troubled world situations. It has solid 
roots both in peoples and their governments. Mexico 


Presented at the President's Luncheon, March 10, 1954, during the 
International Meeting of Tas American Society or Mecnanicat Enar- 
neers, Mexico City, Mexico. 
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What is the lure of Mexico? A wish to compare 
civilizations, a thirst for culture, escapism, a hope 
for adventure; all these elements impel people 
to travel but a more fundamental force is also 
discernible. American life is firmly fixed be- 
tween two poles—the Old Country homeland 
and the rugged frontier; and, in some degree, 
everyone is influenced by the tug of these two 
poles. This is a healthy fact for American life, 
for Mexico and the United States correct and 
supplement each other. 


has taken giant strides toward solving many of its long- 
standing domestic difficulties. Real inroads have been 
made on political, social, and economic problems. 
Five or ten years ago the popular and technical reports 
about Mexico were tinged with a pessimism then shared 
by Mexicans. Most of the gloomy predictions of 1945 or 
thereabouts have now been reversed because of recent 
accomplishments. These have created a salutary climate 
of optimism and high national morale that promises well 
for the future, even in the face of the barriers which 
remain. The record of recent years is one of significant 
achievements. 

All other considerations apart, Mexico and the United 
States are constantly aware of cach other's presence be- 
cause they share an unfortified transcontinental bound- 
ary of 1500 miles which bisects the North American 
continent from the Atlantic to the Pacific. Mexico and 
the United States have developed side by side, and a 
major thread in the respective national histories has 
been their mutual influences over a long period. The 
border zone was originally hampered by Goa located a 
thousand miles from the populated heart of either na- 
tion and contacts between the two countries were 
sporadic, weak, and relatively unimportant. 


Technology and Transportation Spark Changes 


Technology and transportation, however, have in- 
creasingly changed that situation. Dry farming, irriga- 
tion, oil, burgeoning rail and wer networks, plus 
airways and modern shipping, have been profoundly 
instrumental in filling the previously unattractive border 
zones. This change has occurred both on the United 
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States and the Mexican sides; previous blanks on the 
map are now filled with growing numbers of people. 

t is the people of Mexico as a whole who will deter- 
mine its fate in the future. Their tastes, their health 
conditions, their levels of culture, their income, their 
— and their skills are all major determinants of 
what they can do with their natural resources to trans- 
form Mexico into the rich and happy nation toward 
which they are striving. 


Mexico, Wartime Ally 


Mexico contributed huge quantities of vital war mate- 
rials to the United States during the years of the conflict 
between the Allies and the Axis powers in World War 
II. Weapons of war carried by the fighting men of our 
nation all included something of the mineral resources 
of Mexico and it is well to mention that mineral re- 
sources will have an important part in the future indus- 
trial development of Mexico. The increased produc- 
tion of such vital elements as graphite, iron, arsenic, 
zinc, copper, and silver furnishes one of the keys to 
higher living standards and national economic pros- 
perity. They also reach across the border to create an 
atmosphere and a pattern of mutual co-operation so neces- 
sary in our modern world. 


New President—New Administration 


Mexico, like the United States, has spent 1953 gettin 
used to a new President. Both of us are pried. wit 
what we have seen. Adolfo Ruiz Cortines is a quiet 
civil servant of impeccable integrity and has well nigh 
transformed the Mexican government. His unprece- 
dented leadership in government is succeeding. He has 
managed to retrench a wildly over-extended economy; 
he has pushed sound money policies, bridled inflation, 
organized tax reforms, and encouraged foreign invest- 
ment. We learn that your truly great President has 
recently announced a record budget of nearly $600 million 
with ample provision for the upbuilding of transport, 
irrigation, power, and education, investment so neces- 
sary in your expanding economy. Tradewise, you now 
stand as the best customer of the United States in Latin 
America represented by some $600 million in purchases 
north of the Rio Grande. Mexico is not an agricultural 
country, a mining country, or an industrial country; 
therefore Mexico cannot specialize. It is a little of every- 
thing and its task is one of co-ordination, integrating all 
of its possibilities into a balanced economy. Mexico 
merges on two different cultures, the technology on the 
north and the artistic culture of the Latin countries. 
Culturally of a humanist philosophy, Mexico today is at 
work applying technology for humanist purposes. Your 
renowned Minister of Communications and Public Works, 
Architect Carlos Lazo, Jr., has planned many of Mexico's 
most arresting buildings, including your spectacular 
University campus. Sefior Lazo, like his chief and your 
President, wants to help build a new and better life for 
his people. They are leaders in government who are 
supremely socially conscious, imaginative, courageous, 
and truly trusted in their work. They reflect the well- 
founded optimistic thinking going on in your midst 
today about your country’s political and economic fv- 
ture. Your leaders are not in a hurry but they are not 
losing time; neither have they a desire for power except 
to serve their country honestly and well. 
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Your railways, air-transportation facilities, your com- 
munication systems are in the process of expansion and 
improvement, with the realization that the essential 
rights in a civilized society are the enjoyment of vital 
minimum necessities by means of sufficient production 
of material and spiritual wealth, whose ultimate objec- 
tive is their use by the majorities but, at the same time, 
constantly appreciating that the concrete possibility of a 
fair distribution resides in a co-ordinated, ample, and 
efficient communication and transportation program 
and such communication is realized to be the instru- 
ment of social well-being. Mexico, with a population 
of 26 million people that is increasing at the staggering 
rate of three per cent per annum, is the third largest 
population in the Western Hemisphere. 


Technical Training 


American technicians have gone to Mexico in lar, 
numbers to impart American technical skill and at the 
same time, more and more Mexicans are coming to the 
United States to study engineering, medicine, dentistry, 
and soon. There are now more than one-thousand such 
students in our country. We are so short of technicians 
that to loan such technical assistance at this time is a 
real sacrifice for us and the proof of our genuine desire 
to be helpful to you. There is no desire except one of 
lending temporary assistance in an afea so necessary 
during the formative period of your national industrial 
growth. Such aid is well understood when we realize 
that during the past decade your country has enjoyed an 
average annual rise in net production per capita of 4'/s 
per cent. 

In addition to more than doubling your national in- 
come, your present admin‘ cration has caused to be made 
available millions of acre. of new land which have been 
thrown open to —* ¢. Thousands of miles of high- 
ways have been built and railways rebuilt, schools con- 
structed in almost every village and town, mammoth irri- 
gation dams thrown up, whole rivers turned from their 
courses, and new billions of kilowatt-hours generated, In 
all this vast cffort on your part, we are glad to mention 
that the United States currently absorbs 80 per cent of 
your exports for which you take in return about 85 
per cent of your be ihe from our country. Mean- 
while your billion-dollar cattle business, which was rav- 
aged by an epidemic of hoof-and-mouth disease, was 
rescued by the friendly co-operation of our Deparment of 
Agriculture which spent no less than $160 million for 
this purpose. Reference also can properly be made 
regarding the newest and possibly one of the richest 
sulphur deposits in the world which has just recently 
begun producing in the San Cristobal dome. 


Past Decade Brings Many Changes 


Since 1940 a transformation, hardly noticed, but due in 
large part to your friendly influence, has been operating 
throughout out territory nearest to your border. In a 
great arc along the Gulf of Mexico from Pensacola, Fla., 
in the east, through Mobile, Ala., Baton Rouge, La., 
Beaumont and Houston, to Corpus Christi, Texas, in the 
west, a new South has come into being. Urban and 
industrial, it has moved away from the agrarian past of 
the region. Statistics suppiy a dramatic indication of 
the magnitude of the movement. Between 1940 and 
1950, while the population of the rest of the state re- 
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mained relatively stable, that of Mobile leaped upward 
by 64 per cent. In the same decade, Baton Rouge, from 
a city of 34,000, became one of 126,000. Beaumont and 
Corpus Christi have nearly doubled in size. Texas Cit 
and the Lake Charles district (of New Orleans) sripled. 
Houston added 212,000 to its 384,000 residents; and 
on the prairies rose the thriving new cities of Pasadena 
and Baytown, Texas. These places continue to grow, 
and every index of productivity and income is evidence 
of their capacity to expand. These exciting changes 
have supplied a dynamic part of the Gulf Coast country 
with the economic resources for resolving the ancient 
problems of the area: poverty, political corruption, and 
social inequality. 

We are all Americans and therefore must do everything 
individually as well as collectively to protect the inter- 
ests of America. 

As engineers we pay our sincere tribute to the deserved 
excellence of your program involving the National 
University. is institution had 8000 students 15 years 
ago; now its new $50 million campus can accommodate 
about 30,000 and is typical of the vast advances that 
have been achieved in recent years. 

The idea that Mexico lacked capital for its own de- 
velopment has been exploded by its leaders. What they 
lacked in the past was capital at work and this involved 
overcoming fear and substituting confidence. The 
change that has come over Mexico in recent years is 
cause for great rejoicing and is a tribute to the highest 
type of leadership. We find a proud, productive country. 

d cities hum with new industries and shine in modern 


splendor. In cultural progress, also, the land has be- 


come outstanding. Nothing could symbolize more truly 
or hold a greater potential wealth of mutual confidence 
and co-operation than your possession of an institution 
of this sort where we can meet on equal terms and serve 
each other constructively and in the highest sense. 

The American who gazes back on 1953 and sees evi- 
dence of improved techniques and better tools for to- 


Mexico remains and will remain distinctly 
Mexican. Modernization of agriculture, urbani- 
zation, industrialization, and other movements 
have begun substantially to change the face of 
the ancient area, but the times of change have 
not made of it a Spanish facsimile of the United 
States. Mexico is a friend and partner, not a 
satellite of the United States. 


morrow's job; of expanded production; and the result- 
ing material benefits sos widely distributed among the 
now 160 million of our country and the 26 million of 
yours, realizes that this is no accident but is the result 
of competent planning, earnest effort, and good adminis- 
tration which can be achieved only with the friendship 
and co-operation of our two countries as great neighbors. 


The Expanding Market 
for Electric Power 


(Continued from page 486) 


Internal-Combustion 
Practice 


About 1*/, per cent of the total power produced was 
by internal-combustion engines in 1945, the last year 
for which separate data are available. The limited 
size of individual units and the fact that the modern 
high-pressure-temperature steam stations equal internal- 
combustion engines in efficiency precludes the likelihood 
of any significant a in the proportion of power 
produced by this type of equipment. 

The internal-combustion or gas turbine is coming 
into use for rather special types of service. The largest 
unit in operation in the United States is of 5000-kw 
capacity and a 15,000-kw unit is being built. A 20,000- 
kw unit started operation in England in 1952. The 
largest unit (27,000 kw) of which the authors are aware 
is in Switzerland and started operation in 1949. There are 
many new problems concerned with successful operation 
of gas turbines and more experience is needed before we 
can expect much further increase in the size of units. 
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Nuclear Power 


Satisfactory progress is being made in the development 
of means for the utilization of nuclear reactors for power 
production. Westinghouse Electric Corporation re- 
cently has been commissioned by the Atomic Energy 
Commission to build an atomic plant with a capacity 
of 60,000 kw. 

The entire power industry as constituted today has 
been possible only through development of means for the 
transmission and distribution of electrical energy. 
Interconnection between the systems of contiguous power 

roducers have made it possible to pool spare capacity. 

his definitely reduces os necessary over-all percentage 
of spares. It also permits operation of the most efficient 
equipment and relegation to stand-by status of the older 
generating units. 

All major systems in the country are interconnected 
and it is now theoretically possible to generate power in 
Maine and deliver it to Southern California. 

Transmission voltages have increased and today a 
line at 330,000 volts is in successful operation. Experi- 
ments are being carried on with even higher pothentals. 
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New Fields for the 


Old Guard 


Facts about the Old Guard Committee of the ASME and the 


By W. A. Shoudy' 
Secretary, Old Guard Committee of ASME 


HELPING young engineers to bridge the gap between 
college and professional life and bringing them closer 
to the professional activities of their Society are two 
important aims of the Old Guard Committee of The 
American Society of Mechanical Engineers. Since its 
formation the Old Guard Committee fe included in its 
program such specific aids to young engineers as student 
prizes, paying travel ——s of student-prize winners 
to annual meetings, student guests at annual meetings, 
student luncheons, sending Junior (Associate) delegates 
to Society mectings, and a of the National Junior 
Committee. Currently the Committee is exploring new 
ways in which it can help the younger members of 
the Society. 


How It Started 


The “‘Old Guard"’ consists of members who no longer 
have to pay dues to the Society. Members become dues- 
exempt when they have paid dues for 35 years (Student 
membership years not included) and in addition have 
reached the age of 65 or have retired from active work. 

In 1937 Maurice Hoopes found himself dues-exempt 
and wrote the Society saying that he felt that he had 
not yet fulfilled his many obligations. He wished to 
continue paying the amount of his dues and suggested 
that the money be used for nonbudgeted activities. 
Out of this suggestion came the ‘‘Dues-Exempt Members 
Contributions Committee." The Committee sent out an 
appeal for money in 1937 and collected sufficient funds 
to start its activities. It was soon known as the ‘‘Old 
Guard Committee’’ and that became its official name. 
The first chairman was Harte Cooke who continued with 
the Committee until his untimely death. He was suc- 
ceeded by Frederick D. Herbert who gave unselfishly 
of his time until health forced him to retire in 1953. 

In view of the increasing enrollment of Junior (Associ- 
ate) members it was felt that no better use could be made 
of the funds of the Committee than by bringing these 
young members closer to the Society's activities. As a 
first step selected men were sent to the annual meetings 
with expenses paid. As voluntary contributions in- 
mes gs more men were helped and the activities broad- 
ened. 


Financing the Program 


The annual cost of the Old Guard Committee's pro- 
ge for helping young engineers has been under $3500. 
o campaign for funds has ever been made but when 
funds are growing low, a letter is sent to dues-exempt 
members telling of the activities of the Committee and a 
follow-up has never been necessary. No request for 


~ 1 Consulting Engineer, New York, N.Y. Fellow ASME. 
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work it is doing to aid the younger members of the Society 


ASME Old Guard Committee 


Carl F. Dietz, Chairman 
Frederick D. Herbert, Chairman Emeritus 
J. L. Kopf, Treasurer 


E. G. Bailey N. T. McKee 
W. L. Betts C. B. Peck 
R. M. Gates E. B. Ricketts 
C. O. Gunther J. W. Roe 
S. M. Marshall W. A. Shoudy 


Executive Committee: Messrs. Dietz, Bailey, 
Gates, Gunther, and Shoudy 


funds has been made since November, 1952. From that 
se 258 contributions totaling $3550 were received. 
Other contributions increased the total to $4150. 

Contributions have ranged from $10 to $100. In 
1948 a bequest of $5000 was received from Mrs. James A. 
Seymour, widow of an ASME Honorary Member, to 
establish the Seymour Memorial Fund. Only the in- 
terest from this Fund is being used by the Committee. 
The current treasurer of the Society is automatically the 
treasurer of this Committee and is custodian of the 
Committee funds. All disbursements are authorized by 
the Committee. 

There are now over 1700 dues-exempt members of the 
Society and the number is increasing each year. Some 
are affluent, some are not. Many are still active in 
Society affairs. All have acknowledged the value of 
the Society to them by their long years of membership. 


A Challenge to the Old Guard 


The present members of the Old Guard started their 
rieenar life under conditions that no longer exist. 

illion-dollar corporations were relatively few then and 
the number of engineers employed was small. Most 
engineers knew the management, at least by sight, and 
many had the privilege of working directly under a man 
of experience and mature judgment from whom they 
absorbed much of the know-how. Today many a 
young engineer is one of a pool supervised by men not 
much older than himself. ie learns little of ‘‘the why”’ 
things are done as they are and has little contact with 
men of wide experience. 

Each year about 3000 student members are admitted 
to the Society but within two years, onc half have 
dropped out. Some drop out because they find them- 
selves in another field but probably most of them because 
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have received little help. Over 
membership—45 per cent—are 32 
This is more than the 14,000 in 


they feel that the 
18,000 of our Bows 4 
years old or younger. 
the Member grade. 


Maintaining Junior Interest 


The Old Guard Committee has given considerable 
a to the problem of maintaining Junior interest. 
The Committee has been teaching the value of member- 
ship to a limited number by defraying their expenses 
for travel to some of the Society's meetings. The Com- 
mittee will continue this practice but it can reach only a 
very small percentage f 3 the younger members. The 
extent of any program aimed at maintaining Junior 
interest in the Society naturally depends on the funds 
available. The committee believes that these funds will 
be forthcoming if a more extended program is developed. 


New Tasks for the Old Guard 


In 1944 Mecnanicat Enoingerino printed three 
papers by W. J. King which have been reprinted several 
times under the title, ‘“The Unwritten Laws of Engineer- 
ing.’’ These papers are fundamental and should be read 
by every man entering the profession. The Engineers’ 
Council for Professional Development has published a 
number of pamphlets which bridge the gap between 
college and professional life but none is widely dis- 
tributed. Last year F. S. Blackall, jr., then president of 
ASME, suggested to the Council that Professor King’s 
papers should be more widely distributed, and $1000 was 
cone riated for this prenees. The Honorary Chairman 

each student branch has been advised that a copy will 
be sent to any student member on request. This practice 
os be continued. It may be a task for the Old 

uard, 


It is not unnatural to be a bit tired of study after four 


Srupiss have shown that the mean age at which 
erg creative thinkers have done their 
best (or almost their best) work is not a fixed 
entity in the sense that it remains unchanged 
under any and all circumstances. On the con- 
trary, mean age at time of achievement varies 
with such factors as century of birth, the age at 
which the creative workers start their careers, 
the quality of the output under consideration, the 
type of creative output, and pernape a number of 
other variables, according to a study presented by 
Harvey C. Lehman, professor pace tng at 
Ohio University, Athens, Ohio. is study, pub- 
lished in The Scientific Monthly, May, 1954, deals 
not primarily with mean age at time of achieve- 
ment but with creative production rate. 

Professor Lehman points out that if we in the 
U. S. A. desire to use our creative manpower to 
best advantage and, thus, to avoid wastage of our 
most precious human material, we should find out 
all that we possibly can about the conditions 
that give rise to creative achievement of a high 
order. If, for example, it were found that the 
eminent thinkers of some few countries, or even 
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Men's Creative Production Rate 


years of intensive work. The wish to study returns as 
new problems arise. How to hold and advance in a 
job is a new problem to many graduates and the necessity 
to study it is not always apparent. The Old Guard 
Committee can at least point out the need and where the 
source material can be found. 

It is hoped that this year a letter from the Old Guard 
can be sent to cach of the 3000 student members who will 
join the Society. This will be a letter of welcome but 
most of all an offer to help. With this letter the Com- 
mittee will include at least a list of ECPD publications. 
With more money the Committee could include a pam- 
phlet to awaken interest in further study. The next step 
though ‘“‘in the works’’ will take time to organize. 
The Committee hopes to enlist a few members in each 
of the eight Regions who will welcome and answer 
letters from the younger Junior (Associate) members 
and sit down and talk with them when it is geographi- 
cally possible. 

These are activities which can be seen in the immediate 
fucure. As funds grow, others can be added. Under- 
graduate scholarships are now generally available but 
there is a growing interest in graduate study. Because 
of military service the graduating age is older and some 
students have taken on house old expenses. Man 
who find it difficult to pay cash for graduate tuition will 
gladly repay a loan. These loans can become an in- 
creasing revolving fund of growing usefulness. 

The Old Guard Committee believes that these are 
essential, in fact necessary, activities if professional 
standards are to be maintained. These standards can 
be learned only in part by the written word; they must 
be handed down from generation to generation. The 
Committee is not primarily interested in increased 
membership but it is interested in maintaining the high 
professional standards that have grown over the past 
seventy-four years. 


of only one country, have displayed more crea- 
tive stamina than have the eminent thinkers of 
other countries, it might then be possible by 
means of careful follow-up studies to obtain some 
hint on how this very enviable state of affairs 
was brought about. 

In making this study, generalized curves were 
drawn for the various national groups setting 
forth age differences in creative production rate. 
These depict for several national groups their crea- 
tive production rate in the various sciences and in 
mathematics. On the whole it may be said 
that, for as recent a date as can be studied effec- 
tively, such age differences as exist are minor ones 
and that the decrement in creative production 
rate subsequent to ages 30 to 39 is about as rapid 
in one country as in any other. 

These data do not mean that older men, as com- 
pared with persons of ages 30 to 39, are intellectu- 
ally less competent to do creative work of a high 
order. Whatever the causes of growth and de- 
cline, it is clear that the genius does not func- 
tion equally well throughout the years of adult- 
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Briefing the Record 


Abstracts and Comments Based on Current Periodicals and Events 


J. J. Jaklitsch, Jr., Associate Editor 


Cold-Forming Metal 


A new metal-forming technique that is said to be 
fast, low-cost, and to save costly critical material has 
been announced by The Lodge & Shipley Company, Cin- 
cinnati, Ohio. Called the ‘ocess, method 
forms metal with great pressure applied scientifically to 
cause the metal to | in acold state. Using a hardened 
and polished roller, the pressure is applied in a continu- 
ous spiral manner, gradually and accurately flowing a 
metal blank to the shape of a mandrel. 

Conical, cylindrical, combinations of those two, and 
other complex shapes can be formed by the method. The 
process starts with a simple flat blank, machined blank, 
machined forging, drawn cup, wrapped and welded 
cylinder, or a centrifugal casting. In many cases, with a 
single pass, the part can be produced directly to finished 
dimensions. In other cases, where extreme precision is 
necessary, 0.015 to 0.020 in. may be left for esa 

The method differs basically from the centuries-old 
spinning method. In spinning, a blank considerably 
larger than the finished piece is used. Using moderate 
pressure, the blank is merely folded in a circular manner, 
using a hard tool against a round mold. This manual 
art requires a craftsman of considerable skill and experi- 
ence. The parts produced lack uniformity; production 
is low. 

With the new process, the diameter of the blank is 
exactly that of the finished part. Thickness is heavier 
than required in the finished wall. The additional metal 
flows into the extended shape. The machine controls 


June, 1954 


Fig. 1 No. 40 Floturn lathe 
is shown forming an exhaust 
cone for an aircraft gas-turbine 
engine. Note the finished ex- 
haust cones in the background. 


the operations; no particular skill is required of the 
operator. All pieces are uniform; dimensions can be 
held to 0.002 in. Production is high. Instead of a 
cutting tool, a 68 to 70 Rockwell C hardened roller is 
used to form the various shapes. 

The process already has been tested widely and used in 
jet aircraft-engine production where an important time 
and moneysaving application is seen. New alloys, in- 
cluding many considered hard to machine, are easily 
worked by the method. Among metals successfully 
formed are: All 300 and 400 series stainless steels, 
Timken 16-25-6 and 17-225, Haynes Multimet, Universal 
Cyclops Uniloy 19-9, Inconel and Inconel X, Monel and 
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Fig. 2. Principle of operation of new cold-forming process 
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Fig. 3 Roll-forming a jet-engine exhaust cone by the Floturn 
rocess. Diameter of blank does not change as roller cold- 
lows metai blank to shape of mandrel on lathe spindle. Flange 

can be left at open end of cone, by stopping the roll carriage. 


K-Monel, Titanium T1-140-A, copper and aluminum, as 
well as mild steel. 

The No. 40 X 24-in. Floturn lathe handles work 42 in. 
in diam and 24 in. long. The No. 40 X §50-in. lathe 
handles work 42 in. in diam and 50 in. long. Work of 
larger dimensions may be worked on special equipment. 
Blanks of the harder metals may be worked up to °/;¢ in. 
in thickness. Those of the softer metals may be worked 
up to '/, in. in thickness. 

The method, it was pointed out, actually increases the 
strength and hardness of the metal worked. In direct 
contrast to the stresses developed in, for example, dee 
drawing, Floturn has a beneficial effect similar to cold- 
rolling on the granular structure of the metal. 

For example, in working 302 stainless steel, tests show 
that the new process increased tensile strength as much 
as 100 per cent. Even after stress-relieving, the increase 
still amounted to about 40 per cent. 

To illustrate savings in material, the following com- 
parison of a part produced by forging and machining ver- 
sus a part produced by Floturn was cited by the company. 

A finished workpiece, weighing 50 lb, started as a forg- 
ing with a weight of 369 lb. The forging cost approxi- 
mately $276.75. For the same finished part, the Pome 
blank weighs 65 |b, costs only $48.75. The savings in 
material alone are $228.00 or 82'/, per cent. 


Titanium Scrap Utilization 


A process making possible the utilization of virtually 
all the scrap-sheet titanium generated by the plant has 
been developed by the Glenn L. Martin Company, Balti- 
more, Md. By resistance spot-welding a thick stack of 
these sheets submerged in liquid, a solid ingot of virgin 
metal is formed which is said to be at least as strong as 
the parent metal. This ingot can then be machined into 
scarce hardware or aircraft parts. 

The Martin process is basically unchanged from the 
normal method of resistance welding. By adding a tank 
to the machine in which the two electrodes and the 
material to be welded meet in liquid, it was found that 

he capacity of the machines could be increased up to 
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sixfold. In the past, when metal was stacked more than 
an inch thick, it would seriously oxidize and become so 
hot as to cause metal expulsion and warpage. By per- 
forming the welding cycle under the cooling effect of a 
liquid, the thickness of the weldable laminate has been 
increased to 6 in. for titanium and 3 in. for stainless steel. 
Research is presently under way to increase these figures. 

The actual mechanics of the Martin process are simple. 
In one case, 85 sheets of 0.064-in. titanium, with two 
sheets of 0.092-in. titanium on top and bottom were re- 
sistance spot-welded in liquid. 

This was briefly the procedure: The sheets were de- 
oxidized in an aqueous solution of 2 per cent hydrofluoric 
acid and 10 per cent nitric acid. A 400-Sciaky three- 
phase welding machine was used with Mallory 3 elec- 
trodes, 2'/2 in. in diam and with a radius of approxi- 
mately 20 in. The cooling tank was 24 X 24 X 8 in. 
The bottom electrode protruded into the bottom of the 
tank and the top electrode was just submerged in the 
liquid. The control settings to produce the 6-in. lami- 
nate were as follows: Weld, 69 per cent; weld vernier, 
43 per cent; pressure, constant high 19,500 lb; weld 
heat, 6 cycles; cool time, 2 cycles; weld time, 15 sec on 
multiple impulses. 

To test the strength of the laminate formed, Martin 
laboratories were supplied with a standard ASTM ten- 
sile-test specimen machined from the nugget. The fol- 
lowing is a comparison between the minimum specifica- 
tions for the parent material and the results obtained 
with the Martin nugget: 


Parent material AMS 


4901 Ti sheet RC 70,000 Welded test piece 


Tensile strength 80,000 92,000 
Yield strengt 70,000 73,700 
Elongation 15 per cent min 17 per cent 


Applications of the new process are many. Scarce 
titanium hardware, such as bolts and pins, can be ma- 
chined from the weld nugget formed of titanium scrap as 


Fig. 4 Close-up of tank constructed by Glenn L. Martin 
Cornpany to develop the new -esistance spot-welding process. 
Visible is the lower electrode in the bottom of the tank, a 
stack of sheet stainless steel, and the upper electrode. Through 
use of this liquid coolant it is possible to weld sheets of steel in 
thicknesses up to 3 in. and titanium in thicknesses up to 6 in. 
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Fig. 5 Shown are 89 sheets of titanium that have been 
resistance spot-welded in solution to form a solid stack 6 in. 
thick. This process, utilizing a liquid coolant, increases 
capacity of available resistance-welding equipment sixfold. 


can aircraft parts. Other uses will be found in the manu- 
facture of laminated wing sections and, perhaps, even 
whole wings. Tooling » de can be speeded up through 
the use of this new process in fabricating built-up tools 
with laminates of varying size. 


Engineering-College Enrollment 


ENGINEERING-COLLEGE enrollment has increased for 
the second consecutive year—after successive annual 
declines from a post-World War II high of 244,390 in 
1947 to a post-World War II low of 147,694 in 1951, 
according to a report in The Journal of Engineering Educa- 
tion, February, 1954, by Henry H. Armsby and William 
A. Jaracz of the U. S. Office of Education. The 171,832 
students currently enrolled in engineering schools ac- 
credited by the Engineers’ Council for Professional De- 
velopment constitute an increase of 8.4 per cent over the 
number enrolled in the fall of 1952. This is much larger 
than the 4.8 per cent increase in total enrollment, and the 
3.3 per cent increase in male enrollment, in all higher 
educational institutions. The latter comparison is 
perhaps the more valid one, inasmuch as engineering 
enrollment consists preponderantly (99.5 per cent) of men 
students. This fall's increase of 8.4 per cent constitutes, 
furthermore, an increase in the rate of increase in total 
engineering enrollment, in view of the fact that the 
increase from 1951 to 1952 had been 7.3 per cent. 


Engineering Schools Gain 


A similar situation prevails in the case of new stu- 
dents. The oo? experienced by engineering schools 
are considerably in excess of those for all higher educa- 


June, 1954 


tional institutions, the figures being 14.5 and 6.5 per 
cent, respectively. The 1953 freshman class of 52,482 
students is the third largest ever to enter the engineering 
schools. The size of the enrollment figure of new ong 
neering students for this fall, as contrasted with the 
larger figures for 1946 and 1947, gains in gy 
when one considers the circumstances prevailing then 
and now. The so-called enrollment ‘‘bulge’’ immedi- 
ately following World War II was the result largely of 
the materializing of a deferred demand for education on 
the part of a significant proportion of the population of 
college age, a factor which has no counterpart in current 
enrollment behavior. 

Although a larger proportion of young people are 
entering college, ke dimensions of this increase are not 
such as to explain the considerable increase in freshmen 
engineering students. The explanation, the report 
states, must be found in the relatively stronger attrac- 
tion which engineering disciplines have had for new 
students during the course of the past few-years. This 
fall 9.2 per cent of all freshmen were enrolled in engineer- 
ing schools as compared with 8.5 per cent last fall, 7.2 
per cent in 1951, and 5.7 per cent in 1950. Many con- 
siderations of course underlie the choice by new stu- 
dents of engineering disciplines in preference to others. 
The ever-increasing impact of mechanization and science 
on our civilization, to which the young are oxpeas at 
every hand, has, in a general way, a considerable effect. 
More specific factors are, however, to be found in the in- 
creased demand, widely publicized, for highly remunera- 
ted technical and scientific personnel; the opportunity 
for military-reserve training with attendant commissions 
upon graduation; and the fact that deferment of military 
service until the completion of college training appears 
to be socially more palatable in the case of scientific and 
technical training. 


Engineering Graduates to Increase in 1956-1957 


The large number of freshmen engineering students this 
fall and last will undoubtedly be reflected in an increase 
in the number of enginecring graduates in 1956 and 1957, 
assuming a stable rate of attrition. It is estimated that 
last year’s entering class will yield 26,000 graduates in 
1956, and this year’s 30,000 in 1957. The outlook for 
the two intervening years is not nearly as bright, the 
estimates being 17,000 and 20,000 for 1954 and 1955, 
respectively. The small number of engineers who are 
expected to graduate during these latter two years, the 
result largely of small entering classes in 1950 and 1951, 
is likely to accentuate the acute shortage of civilian 
engineers in the years immediately ahead. 


Undergraduate Engineering Students 


The number of undergraduate engineering students 
has also, as is the case with total engineering enroll- 
ment, increased for the second consecutive year. The 
150,426 enrolled in the fall of 1953 represent an increase 
of 8.9 per cent over the previous fall's enrollment. In 
view of the fact that the increase from 1951 to 19§2 was 
7.6 per cent, the 8.9 figure constitutes an increasing rate of 
increase. 

The undergraduate enroliment is distributed by level as 
follows: Freshmen, 34.9 per cent; sophomores, 21.9 per 
cent; juniors, 15.9 per cent; and seniors, 14.5 per cent. 
Approximately 1.6 per cent are fifth-year students pur- 
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suing 5-year programs, and the remaining 11.2 per cent 
are part-time and evening students. e¢ number of 
students in this latter category declined by 2.3 per cent, 
after registering successive annual gains from 1950 
through 1952. 

About 55.3 per cent of all undergraduate engineering 
students are enrolled in three curricula: Mechanical 
(20.9 per cent), electrical (20.5 cent), and civil 
(13.9 per cent). The corresponding figures for 1952 
were 55.2, 21.2, 19.3, and 14.7, respectively. This fall 
86 schools reported unclassified students, as compared 
with 92 last fall, 84 in 1951, and 82 in 1950. 

The number of male students upon whom under- 
graduate enginecring meg were conferred in 1952- 
1953 is 20.3 per cent smaller than in the previous year. 
This compares with a decline of 11.5 per cent in all 
first degrees conferred on male students in all institu- 
tions. 

Of all first degrees granted to men students, 10.8 per 
cent were in enginecring. The proportion was 11.9 
per cent in 1951-52. 

The distribution of first degrees among the three 
principal engineering curricula were as follows: Me- 
chanical, $284; electrical, 4415; and civil, 4070. These 
three fields accounted for 24.4, 20.4, and 18.8 per cent of 
all engineering first degrees, respectively. Fewer de- 
grees were conferred in each of these fields in 1952-1953 
than in 1951-1952, the declines being 22.6 per cent for 
mechanical, 24.9 per cent for electrical, and 17.2 per 
cent for civil. 


Graduate Enrollment Increase Continues 


The increase in graduate enrollment continues un- 
abated. In the fall of 1953, 5.7 per cent more students 
were enrolled for the master’s or other predoctoral de- 
oe than in 1952. A similar increase was registered 
rom 1951 to 1952, namely, 5.9 percent. The number of 
students enrolled for doctorates increased 2.4 per cent. 
The increase from 1951 to 1952 was 1.9 per cent. About 
56.1 per cent of the students working toward the mas- 
ter's degree are evening students, as compared with 
57.4 per cent for last fall. A considerably smaller pro- 
portion (23.4 per cent) of students working for doctor- 
ates, on the other hand, are evening students. The 
figure for last year was 22.8 per cent. 

The increase in the number of graduate students re- 
flects the demand by industry ie individuals with 
advanced training in engineering. This is especially 
evident when one considers the high proportion of the 
candidates for master’s degrees who are enrolled as 
evening students. The majority of these are undoubted] 
employed engineers who recognize the necessity of ad- 
vanced training for bettering their understanding of the 
more complex engineering processes which are con- 
stantly being developed. 

While the number of graduate students in engineering 
has increased, they represent a smaller proportion (12.5 
per cent) of total engineering students. The figure for 
1952 was 12.8 per cent, and for 1951, 13.1 per cent. 
The proportion for the college population as a whole is 
about 10 per cent. 

About 31.4 per cent of all graduate engineering stu- 
dents are taking training in electrical engineering, 17.3 
sd cent in mechanical, and 11.3 per cent in chemical. 

¢ corresponding figures for last year were 30.2, 17.0, 
and 11.4 per cent, respectively. 
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The number of master’s degrees conferred in engineering 
declined for the second consecutive year. There were 
9.8 per cent fewer degrees conferred in 1952-1953 than 
in the previous year. The decline in all master’s degrees 
conferred was only 4.0 per cent. The number of doctor- 
ates conferred in engineering, on the other hand, in- 


creased 1.0 cent, as compared with an increase of 
8.1 per cent for all doctorates. 

¢ data contained in the report are based on a survey 
of engineering schools and colleges made in October, 
1953, under the joint sponsorship of the U. S. Office of 
Education and The American Society for Engineer- 
ing Education. 


Aircraft Ground-Position Indicator 


AN AIRCRAFT instrument that automatically gives a 
pilot his latitude and longitude without any air-to- 
ground or ground-to-air communication was demon- 
strated recently by Ford Instrument Company, Division 


of The Sperry Corporation. Already in production, the 
device promises to free pilots of most of their naviga- 
tional problems. 


The full military name of the instrument is ‘“The Com- 
puter Set, Latitude and Longitude AN/ASN-6,"’ often 
referred to as a ‘Ground Position Indicator.’’ It was 
developed by Ford Instrument Company under the 
auspices of the U. S. Air Force in conjunction with 
the Communications and Navigation Laboratory of the 
Wright Air Development Center. 


COMPASS TRANSMIT TER 

| | 


Fig. 6 Arrangement of four major units—indicator, com- 
puter control, computer, and amplifier—of the computer set. 


Computer Set Consists of Four Boxes 


The computer set weighs 45 lb and occupies a volume 
of 1.3 cu ft. The set consists of an indicator, computer 
control, computer, and amplifier. 

Into the computer control the pilot dials his wind 
speed and direction, and magnetic variation. Into the 
ee the pilot sets his take-off latitude and longi- 
tude. 

From the compass and air-speed indicator, which 
are standard equipment in airplanes, the computer re- 
ceives true air-speed and magnetic heading. ce the 
plane is airborne, the computer continuously calculates 
and the indicator continuously displays the airplane's 
changing latitude and longitude. 

The equipment is especially valuable for the military 
pilot since it does not need ground signals for its func- 
tioning. Nor does it send out signals, which an enemy 
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Fig. 7 Inthe design of the in- 
dicator for panel mounting. 
some of the smallest gears and 
differentials ever designed plus 
miniaturized synchro units and 
Ford Instrument servomotors 
are mounted on circular plate 
assemblies. More than 500 
parts are crammed into a cylin- 
drical volume a little more than 
8 in. long and 3 in. in diam. 
The indicator case is hermeti- 
cally sealed and filled with a 
nitrogen-helium gas mixture. 


could backtrack to locate the airplane. In addition, the 
jet pilot is so occupied flying his airplane, searching the 
skies for enemy aircraft, and maneuvering to avoid anti- 
aircraft fire, that he has little time left over for navigat- 
ing. 

The computer set can be valuable to the commercial 
pilot who would not have to depend on navigation by 
radio beam, which can develop static, bend, or black- 
out. 

The instrument, it is believed, will last the life of the 
aircraft. While the electron tubes in the amplifier unit 
are accessible so that they may be changed at regular 
maintenance intervals, the rest of the mechanism is not 
accessible. In fact, the three electromechanical units 
are hermetically sealed and require no lubrication or 
servicing. Sealed prototypes of this instrument have 
been operating for two years without the shells ever 
having been opened. 
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Design Problems 


The design problems encountered were unique. For 
example, to overcome the handicap of size and weight, 
Ford has started a program of extreme miniaturization. 

A 10-watt servomotor is used in larger computers, 
while a '/,-watt servomotor is used in the computer set 
ASN-6. Pounds have been reduced to a few ounces. 
One of the mechanical components basic to this type of 
computer is the differential, which adds or subtracts and 
transmits values by shaft rotation. The gears are de- 
signed to operate with literally ‘‘no’’ backlash which 
would introduce mathematical error. The differential 
used in this navigation computer has been reduced to 
about the size of a paper clip. A 1'/:-in. disk me- 
chanical integrator was designed to integrate rates with 
respect to time producing finite changes in values. 

8 assembly, these small components literally hang 


on each other and are covered by an exoskeleton that 


Fig. 8 These units of com- 
puter set make up an gir-borne 
self-contained navigational sys- 
tem weighing only 45 lb and 
occupying 1.3 cu ft. The in- 
dicator and computer control 
are mounted close to the pilot 
or navigator. The amplifier 
and computer units of the set 
may be mounted remotely. 
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merely serves to shicld them from their environment. 
Plate assemblies were abandoned for the concept of 
assembly plate whereon parts which may have no func- 
tional relationship are hung to save weight and space of 
individual mounting. Amplifiers for powering the 
servomotors were remoted and alictel ta a chassis 
where heat could easily be carried away by blowers. 

The cases and much of the mechanism were fabricated 
of lightweight aluminum alloy. But aluminum does 
not lend itself readily to the soldering needed for her- 
metic sealing. 

Nickel was found to be the best material to plate 
aluminum so that it would take solder. Ford also 
chose the relatively new and controversial zinc-im- 
mersion process to pretreat the fabricated aluminum 
cases prior to clectroplating. After the components 
have been sealed, they are purged of moist air through 
a small! tube in the case and then filled with an inert 
nitrogen-helium gas mixture. In this atmosphere, 
even the most highly polished surfaces will never cor- 
rode. The seal at case edges and screw fittings is so 
tight that no gas will escape even at an altitude of 50,000 
ft. No damage was noted to the mechanism after ex- 
posure to driven salt spray for 50 hr. The basic ele- 
ments of this computer are mechanical parts fitted to- 
gether with such accuracy that no lost motion can be 
present to introduce inaccuracies in computation. Yet 
allowance has been made for the natural elasticity of 
metals. The computer will operate satisfactorily at a 
low temperature of —-65 deg or at a high of 71 C. 


Experimental Solar Battery 


Userut amounts of the sun's energy have been con- 
verted directly and efficiently into electricity by a solar 
battery demonstrated recently at Bell Telephone Labora- 
tories, Murray Hill, N. J. 

With a simple apparatus, made of strips of silicon, it 


Fig. 9 Experimental solar battery for converting useful 
amounts of the sun's energy directly and efficiently into elec- 
tricity. Composed of strips of specially prepared silicon, the 
Bell System envisions uses for the battery in telephony, mobile 
radio-telephone systems, and sun-powered battery chargers. 
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was shown how the sun's rays could be used to power the 
transmission of voices over the telephone wires. The 
solar battery also used energy from the sun to power a 
transistor radio transmitter carrying both speech and 
music. 

Bell Laboratories reported that it was able to achieve a 
6 per cent efficiency in converting sunlight directly into 
electricity. The efficiency of other photoelectric devices 
has never been rated higher than 1 per cent. 

With improved techniques, Bell scientists said they ex- 

cted to increase this efficiency substantially. Nothing 
is consumed or destroyed in she energy-conversion proc- 
ess and there are no moving parts, so the Bell solar 
battery should theoretically last indefinitely. 

The specially prepared silicon used is obtained origi- 
nally from common sand, one of the world’s most abun- 
dant materials. Silicon is a semiconductor, chemically 
related to germanium, the materia! used in most transis- 


Fig. 10 The sun's rays falling on the solar battery are the only 
source of power needed to operate a small mobile radio trans- 
mitter. A Bell engineer demonstrates that his voice can be 
clearly heard at a receiver across the lawn. Under ideal 
conditions the transmitter can operate over a distance of 
several miles. Buildings of the Murray Hill, N. J., Labora- 
tories of Bell Telephone are also visible in the background. 


tors. Silicon has a much greater electronic stability at 
higher temperatures than other semiconductors. 

Although still in the laboratory stage, actual use of the 
solar battery in the telephone business is a strong possi- 
bility. For example, silicon solar batteries ma A 5 be 
used as power supplies for low-power mobile equipment, 
or as sun-powered battery chargers which could be used 
at amplifier stations along a rural telephone system such 
as that now under tria] at Americus, Ga. This system, 
using Bell-invented transistors, points to greatly increased 
service on rural telephone lines without the addition of 
new wires. 

The experimental solar battery uses strips of wafer- 
thin silicon about the size of common razor blades. 
These strips are extremely sensitive to light. They can 
be electrically linked together and can deliver power 
from the sun at the rate of 50 watts per sq yd of surface. 
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Fig. 11 Solar battery can deliver power from sunlight at the 
rate of 50 watts per sq yd of surface. Specially prepared 
silicon strips the size of common razor blades are linked in 
series inthe device shown. The hand holds an individual strip. 


Key to the new technique for producing these silicon 
devices is the controlled introduction of a foreign element 
into a microscopic layer near the surface of a thin slice of 
silicon. 

Treatment under gas at high temperatures permits the 
introduction of minute traces of impurities into the 
atomic structure at the surface of the silicon. Intro- 
duced at a precise rate and under carefully controlled 
conditions, the impurities reach a depth of less than 
0.0001 in. This is essentially a ‘*P-N junction,"’ which is 
the heart of all these devices and which, when built into 
a germanium single crystal, is the basis for the junction 
transistor, also invented at Bell Laboratories. 


Atomic-Energy Developments 


Many new developments in the field of atomic energy 
have been disclosed recently. There seems to be an 
endless procession of atomic-energy reports, reports on 
nuclear-power studies, instrument developments, and 
the like. All are interesting and should provide useful 
information for mechanical engineers and at the same 
time keep them abreast of the great activity of the atomic- 
energy program in the U. S. 


Atomic-Energy Report 


Among the numerous developments in the atomic- 
energy program of the United States during the six 
months covered by the fifteenth semiannual report of 
the Atomic Energy Commission to Congress was the 
start of a project for the design and construction of the 
nation's first full-scale industrial nuclear power plant. 
This decision was made against a background of con- 
tinued progress in reactor development. 

As a basis for further civil-defense planning, the 
health and safety activities of the technical co-operation 
program in which the United States, Canada, and the 
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United Kingdom joined in 1948, were enlarged to include 
information relating to blast, heat, and radiation effects 
of atomic explosions on human beings and their environ- 
ment. 

Continued emphasis was placed on the discovery, de- 
velopment, and exploitation of new sources of raw ma- 
terials and the building of new plants to ready these 
materials for the Commission's manufacturing facilities 
which continue toexpand. Raw-materials sources, both 
domestic and foreign, increased and there are now nine 
ore-processing centers in the United States. 

The new feed-materials plant at Fernald, Ohio, was 
completed and some expansion of these facilities is already 
under way. Thonighest the AEC operations new 
plants came into production, raising the level of output 
and decreasing unit costs. 

During this period the AEC construction program ac- 
counted for 3.35 per cent of the nation’s total construc- 
tion expenditures. 

In connection with research and development in the 
weapons program, preparations are under way for anex- 

rimental test series at the Pacific Proving Ground. 
Raione technical developments in the production of 
weapons and weapon components made it possible to 
cancel construction of the Spoon River explosives, 
resulting in a substantial saving. 

While continuing the necessary study of means of 
protecting men against the harmful effects of radiation, 
the Commission gave increased emphasis to finding new 
and improved methods of applying nuclear radiation in 
the treatment of human disease. 

Research continued vigorously with strong emphasis 
on studies of the fundamental nature of matter. Among 
new tools that became available for this and other re- 
search work are a new small “‘water-boiler’’ reactor at 
Livermore and two new electronic computers, the 
ADIDAC at Argonne and the ORACLE at Oak Ridge. 

While the Commission was moving toward its deci- 
sion to build a full-scale power reactor, it enlarged the 
program of participation by industrial study teams ex- 
ploring avenues to industrial power other than the 
chosen pressurized-water design. Work currently going 
on in other phases of the reactor-development program, 
including constant efforts to improve the performance 
characteristics of the production reactors at Hanford 
and Savannah and continued developmental work bein 
done on naval and aircraft-propulsion systems, also will 
contribute eventually to the development of industrial 
nuclear power. 


Power-Reactor Studies 


In Mecuanicat ENGINKERING, May, 1954, page 442, 
it was briefly reported that the AEC has approved sepa- 
rate study agreements with American Machine and 
Foundry Company and The Babcock and Wilcox Com- 
pany, of New York, N. Y., and Bendix Aviation Cor- 
poration, of Detroit, Mich., looking toward the practi- 
cal application of atomic power and its by-products. 

Specifically, the B&W study will concentrate on the 
design, development, and manufacture of equipment 
necessary to the operation of nuclear power plants. 

Bendix will deal with the fucure peel power and 
by-products, anticipating the evelopment of new reac- 
tor designs and the discovery of new uses for radioactive 
isotopes or fission products. 

AMF will make a study 0! machines ao) equipment 
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associated with nuclear power plants and will explore 
the feasibility of developing low-power reactors for in- 
dustrial research. The three new projects will run for 
one year, with all costs borne by the companies. 

In addition, a proposal for the Dow Chemical Com- 
pany-Detroit Edison Company industrial study group 
to begin a new phase of nuclear-power investigations in- 
volving actual experiments and preliminary engineering 
has been approved by the Atomic Energy Commission. 
The Dow-Detroit Biison roup includes 26 associated 
firms or groups of firms which have been studying nu- 
clear-power technology since the beginning of the AEC’s 
Industrial Participation Program in 1951. 

Under the new agreement the Dow-Detroit Edison 
group will spend an estimated $2,300,000 on a detailed 
a te of research and development on a breeder reactor 
or the generation of electric power and other products, 
and on related equipment an processes. Most of this 
sum will be spent in industry-owned research facilities. 
However, when specific research projects can best be 
carried out in the AEC’s specialized facilities this may 
be done at the group's expense if the AEC finds that it is 
feasible and no AEC project has higher priority. The 
= may spend about $300,000 on such work. 

Where the investigations of the group require work 
which is of direct interest to the AEC and forms part of 
its approved program, the expense of the project will be 
borne by the A The cost of work within this cate- 
gory is estimated at about $300,000. 


Portable X-Ray Unit 


A small, inexpensive, and portable x-ray unit which 
has potential uses in medicine and industry has been de- 
veloped by scientists at Argonne National Laboratory 
of the Atomic Energy Commission and is being tested as a 
diagnostic unit. 

he active component of the instrument is a tiny 
particle of thulium which has been made radioactive in 
the heavy-water nuclear reactor at Argonne. Thulium 


Fig. 12 Nurse at right holds portable x-ray unit. Its size 
may be compared to that of stan x-ray machine at left. 
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is an extremely rare material which heretofore has found 
little caealical application. The thulium is mounted in 
a source holder and shield equipped with a shutter 
mechanism in order that x-ray photographs may be 
made. The shutter is stint by a standard photo- 
graphic cable release. 

he development may mect the long-time need for 
simple, cheap, and portable equipment for — x-ray 
photographs. Although the entire unit weighs less 
than 10 Ib, the radioactive thulium provides rays which 
are comparable in energy to a 100,000-volt x-ray machine. 
The instrument does not require an electrical power 
supply as does conventional x-ray equipment. In addi- 
tion, it is quite inexpensive. Exclusive of irradiation 
charges, the total cost of the first model was $40. 


Unique Thermocouple 

A uniquely designed thermocouple for measuring and 
recording the temperatures of various components 
complex heated systems where thermometers cannot be 
used has also been developed at Argonne National 
Laboratory. 


Fig. 13 Comparison of a thermocouple, developed at 
Argonne, to a standard hypodermic needle. The magnified 
portion shows the lead end of a 0.40-in-OD inconel thermo- 
couple tube into which a 0.015-in. constantan wire has been 
inserted through its entire length. It is compared to a standard 
hypodermic needle having an OD of approximately 0.025 in. 


The new thermocouple makes possible temperature 
measurements inside the fuel elements of operating 
nuclear reactors. This is possible because the new ther- 
mocouple is only slightly thicker than a standard hy- 
podermic needle. Because of its thinness, flexibility, 
and ruggedness it can be threaded through small and 
winding passageways ‘nto places which cannot be 
reached by conventionay thermocouples. 

Construction of the thermocouple consists mainly of 
inserting a thin insulated constantan (copper-nickel- 
manganese alloy) wire into a small-diameter inconel 
tube of the hypodermic needle type and drawing the tube 
through a die on a drawbench, thereby tightly grip- 
ping and sealing the wire within the tube. The inconel 
tube and the constantan wire, being dissimilar materials, 
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comprise the couple components. The fabrication of the 
thermocouple is completed by fusing the wire and tubing 
at one end. 

Conventional thermocouples usually are enclosed in an 
impervious metal or a ceramic tube in order to protect 
the two wires from damage due to heat, chemicals, and 
friction. By using the wire and tube type of construc- 
tion, the diameter of the couple was greatly reduced, and 
by utilizing an inconel tube, which does not corrode 
easily, the need for an over-all protective tube was 
eliminated. 

Thermocouples which are 0.040 in. in diam and 20 ft 
in length have been constructed and used by Argonne 
scientists to detect and record temperatures up to 1250 F. 


Atomic Battery 


An atomic battery, developed at Tracerlab, Inc., Bos- 
ton, Mass., uses radioactive tritium as the source of 
initial power. 

Unlike other proposed nuclear batteries, it is claimed 
that there is practically no danger associated with the 
use of the tritium isotope used in this battery, because 
the beta rays it gives off are so weak they can be com- 
pletely absorbed by a piece of newspaper. 

The experimental batteries produced thus far can give 
up to 400 volts at very low current and have many com- 
mercial applications and military uses. The amount of 
tritium contained in the batteries ranges in cost from 
$1 to $100, at present prices, and will produce 0.01 to 
1.0 microwatts of power. 

The new batteries have an optimum useful life of 18 
years, but can be made for a useful life of from 10 to 
30 years depending on the design. 

mstruction and principle of the battery is quite 
simple. A cylinder smaller than a conventional flash- 
light battery 1s filled with the radioactive medium which 
surrounds see of metal plates having different surface 
electrical characteristics. These characteristics serve to 


Fig. 14 Atomic batteries developed by Tracerlab, Inc., can 
provide up to 400 volts at 0.01 to 1.0 microwatts of power. 
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attract the radioactivated current, thus producing use- 
ful external current. The radioactivated current reach- 
ing the plates delivers a voltage in proportion to the dif- 
ference in the surface electrical characteristics of the 
plates. 

The batteries can conceivably be used in hearing aids, 
survey instruments for measuring radiation following an 
atomic blast, electrical fuses or trigger-alarm devices, 
and in other sensitive instruments requiring a low-level 
power supply having long life. 


Atomic Thickness Gage 

A fission product of uranium is being used in a new 
gage which continuously measures the thickness of 
metallic coatings on a rapidly moving steel strip. 

Initial application of the atomic instrument is in 
Armco continuous zinc-coating proc- 
ess. The gage not only continuously measures the thick- 


ness of the zinc coating but does so along the length of 
the 
Result 


across its width, and on both sides. 
of a three-year joint research program by Armco 


Fig. 15 How atomic gage measures the thickness of zinc coat- 
ing on steel strip galvanized in Armco’s continuous process. 


and the Industrial Nucleonics Corporation of Columbus, 
Ohio, the nuclear gage makes possible improved quality 
control and increased efficiency in coating operations. 
It also creates the opportunity for automatic control of 
the coating process. 

Formerly, zinc-coating weight was determined by 
chemical analysis of samples taken from finished sheets 
or coils. Now the weight of coating is determined in- 
stantancously only minutes after the steel strip leaves the 
zinc pot. 

Heart of the new gage is a radioactiv. element which 
emits beta rays. A radiation detector picks up the rays 
which are reflected by the coated stecl. These impulses 
are translated in an electronic unit into inked lines on a 
recording chart. They indicate the thickness of the 
coating in standard units. 

The gaging head of the unit automatically ranges 
across the width of the strip and gives an almost in- 
stantancous measurement of the coating weight on the 
entire length of steel strip. Armco is using two gages to 
measure the coating on both sides of the strip. With 
chemical analysis only an average coating weight for 
both sides is obtained. 

Called the Accuray Reflection Gage, the atomic 
measuring instrument detects even minor variations in 
coating weight. And besides accuracy, the gage in- 
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cludes automatic compensation for changes in humidity, 
temperature, and dust content of the air. 


Proportional Counter 


Information concerning the design, construction, and 
operation of a shockproof boron trifluoride proportional 
counter for the detection of thermal neutrons was re- 
leased recently by the Atomic Energy Commission. The 
counter, which was designed primarily for use in the nu- 
clear-propulsion plant far the submarine Nautilus, has 
many potential industrial and research applications be- 
cause of its sturdiness and ability to withstand high 
temperature. 

The counter is one of three instruments rr parasc de- 
veloped to withstand the heavy stresses of submarine 
oe conditions and to resist the high temperatures 
of the nuclear power plant. 

Developed by the Westinghouse Electric Corporation 
for the AEC, the counter is an example of the invention 
of special equipment required for AEC work and of po- 
tential value in nongovernment activities. The Com- 
mission is making available detailed information for the 
benefit of any firm or person interested in using such 
equipment or manufacturing it for the AEC, its contrac- 
tors, or private industry. Details, ee and 
specifications, may be obtained through the Pittsburgh 
Area Office, U. 4 Atomic Energy Commission, Post 
Office Box 1105, Pittsburgh, Pa. 


Waste-Acid Disposal 


A process that may largely climinate the waste-acid- 
disposal problem of the steel industry and at the same 
time save large quantities of acid was described to a 
meeting of the American Chemical Society recently, in 
Kansas City, Mo., by Arthur M. Fradkin and E. B. 
Tooper of the National Aluminate Corporation, Chi- 
cago, Ill. Their report was based on a laboratory in- 
vestigation. 

Every year the industry disposes of about 600,000,000 
gal of waste acid from its ‘‘pickling’’ operation, in 
which rust and scale are removed from steel sheet, wire, 
Pipe. and other products, the report stated. 

he — penne consists of immersing the steel 
products in sulphuric acid for a short period, according 
to the report. Iron compounds are formed by the ac- 
tion of the acid on the rust, and as the process proceeds 
the acid is thus used up and the iron compounds ac- 
cumulate in the pickling tank. The liquid eventually 
loses its effectiveness and must be discarded. 

Unless chemically neutralized, the dumping of large 
quantities of waste acid into a stream may destroy aquatic 
life and contaminate a water supply farther downstream, 
it was said. 

The main part of the new process consists of an ‘‘ion- 
exchange"’ procedure in which the spent pickling liquid 
is eee through a tank containing a resinous material 
called Nalcite HCR. This ‘ion-exchange resin,’’ which 
has been prewashed with acid, removes the dissolved 
iron and fully recovers the sulphuric acid for re-use in 
the pickling operation. 

hen the resinous material becomes saturated with 
the iron compounds, it can be washed with hydrochloric 
acid and re-used. The resulting iron chloride by-product 
is a common chemical that can be used in industrial and 
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municipal water-treating plants. It also could be 
treated and sold as a paint pigment, or recharged into 
the steelmaking furnaces, it was indicated. The unused 
hydrochloric acid can be recovered and used again. 

The new process provides an effective method for con- 
tinuously ne both acid and iron concentration 
of the pickling liquid and should result in more uniform 
and vedictable pickling results, it was stated. 

Although a 100 per cent recovery of materials cannot 
be claimed for any process, this ion-exchange method 
greatly reduces the amount of new acid required for 
pickling. Any plant adopting the method should elimi- 
nate to a large extent its acid-waste-disposal problem 
and effect a marked reduction in its sulphuric-acid con- 
sumption, the report concluded. 


Air-Pollution Control 


Use or oil spray to further improve the control of air- 
borne wastes at an industrial plant has been successfully 
achieved by co-operative action of the Disco Company, 
a division of Pittsburgh Consolidation Coal Company, 
and the Gulf Oil Corpora:ion's laboratories, both of 
Pittsburgh, Pa. 

Disco had spent approximately $250,000 to control its 
handling, heating, and crushing of coal and carbonized 
coal particles, in order to avoid objectionable quantities 
of dust and smoke. The results, while adequate, fell 
below the company objectives in cleanliness. Disco 
makes a coked pellet for heating purposes. 

In the process, crushed fines recovered from screening of 
the finished product are mixed with crushed coal, heated 
in roasters and kilns for low-temperature carbonization, 
and then reduced to maximum 6-in-diam size by crush- 


ing. 


How to Obtain Further Information 
on “Briefing the Record” items 


Material for these pages is assembled from numerous 
sources and aims to cover a broad range of subject 
matter. While few quotation marks are used, passages 
that are directly quoted are obvious from the context, 
and credit to original sources is given. 

This material is abstracted from: (1) technical maga- 
zines; (2) news stories and releases of manufacturers, 
Government agencies, and other institutions; and (3) 
ASME technical papers not preprinted for meetings. 
Abstracts of ASME preprints will be found in the 
“ASME Technical Digest”’ section. 

For the texts from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources; i.e. (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
18, M. Y., and other libraries. (2) The manufacturer, 
Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
for ASME papers not preprinted for meetings. Only 
the original manuscripts of these papers are available. 
Photostat copies may be purchased from the Library at 
usual rates, 40 cents per page. 
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Mechanical measures to prevent dust emission are in- 
stalled at a number of these points. In one of the most 
difficult phases—satisfactory control of dust in the pre- 
heating ovens where temperatures are brought up to 600 
F—cyclonic dust collectors are used. 

It was in the belief that oil sprays would contribute 
to the effectiveness of this equipment that Gulf labora- 
tories were asked to make acias on the oil-spray require- 
ments. This investigation established that oil could be 
used economically under conditions existing at the 
plant. 

Next, a series of tests were run at the plant, using a 
y sae oil provided by the laboratories. The oil was 

feocttinndel through a Gulf-developed nozzle designed 
to produce an unusually fine spray. 
esults proved decisive. Where the oil hit the mixing 
point of the fines and crushed coal only a white vapor was 
given off. When the sprayed raw material was fed to 
the roasters, the only resulting discharges from the 
stacks were thin white plumes. 

The oil apparently functions by coating the powdered 
fines and coal so that all dust is held on the surface and 
carbonized with the product, the company reports. A 
certain amount of product is saved in this manner, re- 
ducing the cost of treatment. 

In addition, a further reduction in exposure of bear- 
ings, conveyers, and belts to dust abrasion appears likely 
to assure considerably longer life to plant equipment 
and to generally reduce maintenance costs. 


Large-Screen Color TV Tube 


A new color television picture tube that produces a 20- 
in. (diagonal) color picture, comparable in contour and 
size to the standard 21-in. black-and-white tube, is under 
development by the Westinghouse Electronic Tube Divi- 
sion. The developmental tube, first shown publicly at 
the Institute of Radio Engineers Show in New York, 
N. Y., is a directly viewed tricolor tube employing a 
single gun and deflection-grid color pack. 

A significant advancement in the new tube is its larger 
screen size coupled with the use of a phosphor screen 
which has 20 complete color groups per inch compared 
to 17 previously used. This gives improved resolution 
and excellent color definition at normal viewing dis- 
tances. The total viewing area of the screen is approxi- 
mately 200 sq in. 

The over-all size of the tube has been held to a mini- 
mum by using a 24-in. (diagonal) rectangular metal 
cone and 70-deg deflection. 

The screen of the tube consists of lines of three-color 
ay sy which produce the colors red, green, and blue. 

¢ lines, 80 per inch, are alternately deposited on a flat 
glass plate by either silk-screen printing or a photo- 
graphic process. The complete color-pack assembly in- 
cludes the beam-deflecting wire grid, mounted parallel to 
the phosphor lines, so that the grid is between the screen 
and the gun. 

A 3.58-mc sine-wave signal applied to the grid de- 
flects the beam alternately over the three-color phos- 
phors. Color information is applied sequentially to the 
single gun in synchronism with the 3.58-mc switching 
— so that at the instant the beam is focused over one 
of the phosphors, it is carrying the appropriate color 
information. 

Westinghouse engineers emphasized that the new tube, 
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Fig. 16 Components of the deflection-grid color TV tube. 


believed to be the first 24-in. rectangular color tube to 
be developed, is still in the laboratory stage. The tube 
employs but one of several technical approaches that 
Westinghouse engineers are exploring as a part of the 
Electronic Tube Division's program to develop color 
cathode-ray tubes, with larger picture sizes at lower cost, 
which will be commercially attractive to the customer. 


lron-Ore Output and Imports 


Mons iron ore was produced in the United States dur- 
ing 1953 than ever before, according to Steel Facts, April, 
1954. A record was also set in imports of iron ore to this 
country, according to government reports. The domes- 
tic production was 133.5 million net tons, exceeding the 
previous record high total, in 1951, by about 3 million 
tons. The imports totaled 12.4 million tons, nearly one 
million tons more than the record set two years ago. 
In this country, the Lake Superior iron-ore ranges ac- 
counted for a little more than 80 per cent of total iron-ore 
production, or 107.6 million net tons. The southeastern 
states produced 6.4 per cent of the national total; the 
northeastern states had an output equaling 5.0 per cent; 
and the western states accounted for 7.5 per cent. Among 
individual states, the largest producers were Minnesota, 
Michigan, Alabama, Utah, and New York, in that order. 
Eighteen states reported iron-ore production in 1953, ac- 
cording to the Bureau of Mines. 

Taconite, a low-grade, hard ore found in the Lake 
Superior region, came in for considerable attention and 
development during 1953. A major plant at Beaver Bay 
was under construction. When mo for operation it 
will produce 3.75 million tons of concentrate per year. 
A smaller taconite processing plant went into production 
at Iron Mountain last June, and another plant to be built 
at Aurora was financed, with construction to start this 

ear. 
: Around $300,000,000 will be spent for one of the 
taconite development projects alone, it was estimated. 
Three years will be required to build the iron-ore treating 
plant, railroad, powerhouse, harbor, and two towns. 
Altogether, this project is reported to be the largest 
Ta construction undertaking now under way in the 

nited States. 

Another taconite plant with its associated facilities has 
been under construction for some time, at an estimated 
cost of around $160,000,000. At a third project, the 
pilot plant has been finished, and further plans are being 
studied. 

The record of iron-ore imports, amounting to 12.4 
million tons, was partly due to development work in 
foreign ore fields by American companies, during recent 
years. Shipments were received from a total of 19 coun- 
tries, and in five of the top ten, American men and equip- 
ment are actively participating. 
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Engineering developments 
... ata glance 


Bonded-Rubber Linings. By using bonded-rubber linings, 
failure of equipment and repair ‘‘shutdowns’’ duc to the dis- 
integration of metals is being greatly reduced, according to 
Goodyear Tire and Rubber Company, Akron, Ohio. Here a 
brine tank receives a rubber lining which will add years of 
effective operation to its life. The product is applicable to all 
shapes and sizes of tanks, castings, and welded equipment. 
Welded to metal, it can effectively seal against most corrosive 
liquids, it will not slough off, and it will not crack or buckle 
under alternate drying and wetting. The usual lining consists 
of a */i¢-in. nonporous sheet. Units such as tumbling barrels 
which contain abrasives to smooth and polish rough edges of 
metal parts require linings as much as '/; to 1 in. in thickness. 


Protective Garments. Noncombus- 
tible Fiberglas insulation and coated 
or aluminized glass cloth are being 
used in the newest type of lightweight 
garments, manufactured by Fyrepel 
Products, Inc., Newark, Ohio, to 
protect industrial workers who must 
be exposed to high temperatures. 
This outfit, known as the Kool-Suit 
Model 900 AL, consists of a helmet, 
coat, trousers, and boots, all weighing 
only 26 lb. The Fiberglas insulating 
mat is faced on the “‘hot-side’’ with 
the glass cloth, and on the “‘cold-side"’ 
with denim, flannel, or other rugged 
fabrics fitting the intended end use of 
the garment. The helmet is adapted 
for an air-supply line or an air pack. 


Compact Belt-Polishing Unit. belt-polishing machine 
with contact wheel, idler wheel, and drive motor all mounted on 
a single base is now being made by Stephen Bader & Company, 
Rockville Center, N. Y. This single-based polisher not only 
occupies a minimum space, but simplifies installation, elimi- 
nates tracking problems, and reduces the need for adjustments 
during operation. The machine uses a standard 132-in. belt 
length with a variety of contact-wheel sizes. The unit can 
also be adjusted to permit the operator to stand while working. 


Turning and Grinding Machine. This new precision turn- 
ing and grinding machine developed especially for the jet-engine 
industry, but applicable to any work on which exceptional 
tolerances are required on concentricity and parallelism of 
turned and ground surfaces, has been announced by the Frauen- 
thal Division, Kaydon Engineering Corporation, Muskegon, 
Mich. Designed to perform multiple turning or grinding 
operations in one sctup, the new 3100 Series machine includes 
four table sizes—36, 42, 48, and 52 in., all with a 60-in. swing. 
Power for driving the worktable is provided by a 10-hp d-c 
drive unit, with power transmitted through a “‘timing’’ belt. 
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Rotary Steam-Tube Drier. 
Interior view of a 100 X 10 ft 
Louisville Steam Tube Drier. 
Said to be one of the largest 
built to date, the unit will be 
used to dry fine solids which 
travel the length of the drier. 
Alcoa 61S plate lining, Alcoa 
63S pipe, and cast-aluminum 
supports can be seen in fore- 
ground. In background, to- 
ward drier discharge end, 63S 
finned tube is used for final 
drying sections. Workmen are 
completing fabrication at a 
General American Transporta- 
tion Corporation plant. Driers 
have 23,700 sq ft of heating 
surface in steam tubes. To- 
gether with other pressure 
parts, the tubes are of adequate 
strength for 200 psig pressure. 
Each drier contains approxi- 
mately 35,000 lb of aluminum. 


Over-the-Load Materials Handling. Long identified with 
the lumber industry, ‘applications of straddle-carrier type of 
industrial trucks have now spread to metalworking, canning, 
construction, distilling, petroleum, manufacturing, and other 
industries, according to Clark Equipment Company, Battle 
Creek, Mich. Upper left: Straddle carrier transports heat 
exchanger at oil company in Houston, Texas. Upper right: 
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Transporting high-stacked loads of hardwood to and from 
drying kilns with a straddle carrier of special design. Lower 
left: Over-the-road interplant transporting of long pipe by 
straddle carrier. Lower right: Pineapples are straddle-carricr- 
handled in bulk. The carrier straddles the flat-bed trailer to 
deposit or unload standard-container loads. Clark's Ross 
Carrier Division makes 10,000-lb to 45,000-lb-capacity carriers. 
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European Survey 


Engineering Progress in the British Isles and Western Europe 


Exhibited at British Industries Fair was this 200-long- 

ton-capacity weighing machine. Photo at /eft shows the 

spring balance during overload testing at Lloyd's Provin 
ouse; in center photo the machine is shown being calibrate 


Fig. 1 


British Industries Fair 


Tue 1954 British Industries Fair, held in London and 
Birmingham from May 3 to May 14, was arranged, as in 
former years, as three distinct exhibitions. The engi- 
neering, building, hardware, and electrical sections were 
displayed at Castle Bromwich, Birmingham, and 
were organized by the Birmingham Chamber of Com- 
merce; all the other sections were shown in London, 
some at Olympia, and some at Earl's Court. Not all 
of the engineering items, however, are exhibited at 
Birmingham; it has been customary for printing and 
bookbinding machinery, office machinery, scientific 
and optical instruments, and certain other specialized 
technical sections to be displayed at Earl's Court. 
Moreover, those branches of the engineering industry 
which hold their own periodical exhibitions—for ex- 
ample, the makers of machine tools, of mechanical- 
handling equipment, automobiles and commercial motor 
vehicles, and many suppliers of marine machinery and 
associated plant—do not take any official part in the 
B.I.F. On the other hand, the trade associations which 
— these separate exhibitions are not, as a rule, 
all-embracing in their several fields, so that there are 
usually some exhibits to represent most of these branches 
of engineering development; and many of the larger 
firms, while debarred by trade agreements from showing 
some of their manufactures, are still able to take part by 
exhibiting products which are not covered by those 


: Correspondence with Mr. Petree should be addressed to 36 Mayfield 
Road, Sutton, Surrey, England. 
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in the University of Birmingham's 300-ton tensile tester; in 
the photograph at right the machine is shown weighing a 
160-ton casting for a 35,000-ton hydraulic press, in the manu- 
facturing works of the English Steel Corp., Sheffield, England. 


agreements. Thus, while the booths at Castle Brom- 
wich and Earl's Court cannot be said to cover the whole 
engineering industry of Britain, they do present a reasona- 
bly typical picture of its extent and variety. 


World’s Largest Spring Balance 


One of the most impressive exhibits at this year’s 
Fair was a weighing machine designed to be slung from a 
crane hook and claimed to be ‘“‘the largest-capacity 
spring balance in the world.’’ The working !oad is 200 
long tons. It will be used for weighing steel castings 
and was constructed, to the order of the English Steel 
Corporation, by George Salter & Company, of West 
Bromwich, who have Tce making spring balances for 
194 years. The balance itself weighs more than 6 tons 
and measures 12 ft in height from the bottom of the 
double ram's horn hook to the top of the two shackles 
by which it is suspended. Despite its size, however, 
it is a precision instrument and has been officially ap- 
proved and passed as such by a government inspector of 
ee and measures. The dial is marked in 1-ton 
subdivisions. The spring assembly is technically in- 
teresting, as it consists of two Belleville washers— 
dished steel disks, 18 in.in diam and 2 in. thick, placed 
with their concave surfaces together. This type of 
“pring washer was devised by the French engineer 

lleville, who invented a succession of marine water- 
tube boilers in the latter half of the nineteenth century, 
by which he is chiefly known. 
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The central shaft or “‘middle piece’’ of the balance 
ee through holes in the centers of the two disks, 

ing bushed in the upper disk but having a clearance 
through the lower one. The hook is attached to its 
lower end and on the upper end is a nut which bears on 
the upper disk. When the load is applied, the hook and 
middle piece are drawn downward, compressing the 
washers together against the top of the case. For the 
full load of 200 tons the amount of compression is only 
'/gin. This small vertical movement is converted by a 
quadrant and pinion to the rotary movement of the 
pointer round the dial. An overload test of 300 tons 
was applied to the balance at the Netherton proving 
house of Lloyd's Register of Shipping, where ships’ 
anchors and chain cables are thse no permanent dis- 
tortion or weakness was observed. The machine was 
then taken to the Civil Engineering Department of 
Birmingham University for sdibeaiion in the University’s 
300-ton tensile-testing machine. A full load of rather 
more than 200 tons was first applied, and the dial was 
then marked off, at increments of 10 tons, from the load 
readings on the steelyard of the testing machine. Twelve 
runs of 10-ton increments were made, checked, and re- 
checked, and the machine was then passed and stamped 
by the government inspector, in compliance with the 
law regulating the commercial use of weighing ma- 
chines. 


Gas-Turbine Fire Pump 


The designers of the gas-turbine fire pump illustrated 
on page 275 in the March, 1954, issue of MECHANICAL 
ENGINEERING, were not alone in that field; Sigmund 
Pumps, Ltd., of Gateshead-on-Tyne, England, showed at 
the British Industries Fair a portable fire pump, driven 
by a Rover industrial-type gas turbine, which delivers 
400 gpm (equal to 480 U. S. gpm) and weighs complete 
only 215 Ib. It has a 4-in. suction branch and two 
2'/2-in. discharge branches and will deliver against a 
total head of 231 ft when drawing from 10 ft static lift 
through a suction strainer. The single-stage impeller 
rotates at 4500 rpm and is driven through double-reduc- 
tion gearing, one stage of the reduction being in the 
turbine and the other in the pump casing. The pnp 
is equipped with pressure gages on suction and delivery 
and a priming unit consisting of an air ejector supplied 
from the compressed-air receiver of the turbine; it will 
life water 24 ft at not less than 1 ft per sec at atmospheric 
pressure. 


Fig. 2 Sigmund-Rover industrial-type portable gas-turbine 
fire pump, right, as compared with 500-gpm trailer] pump. 
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Fig. 3. Section through the 60-bhp industrial gas turbine. 


The turbine has a continuous rating of 60 shp at a 
rotor speed of 46,000 rpm. The drive to the pump is 
taken saa the shaft of the single-stage centrifugal 
compressor, which has a rotor of forged aluminum alloy 
and steel guide vanes. The axial-flow turbine rotor is a 
forging of Nimonic 90, the blades being integral with 
the disk. The fuel-supply system and the governor 
form a self-contained unit, driven through reduction 
gearing from the compressor shaft, and comprise a 
starting control, accelerator control, maximum-speed 
and maximum-temperature controls, and a fuel filter. 
A gear-type lubricating-oil pump is submerged in the 
sump in the base of the compressor housing and has a 
filter on the suction and another on the delivery. Con- 
nections are provided for cooling the oil in the sump. 
The Lucas combustion chamber can be fitted with either 
a spill-type burner or with the pressure-sensitive varia- 
ble-flow type. The fuel consumption at the stated 
continuous rating is 1.4 lb per bhp per hr. The mass 
air flow is 1.35 ib per sec, and the jet-pipe temperature 
is 600 C. The fuel may be commercial gasoline or kero- 
sene, diesel fuel, or any distillate fuel, and the tank has 
sufficient capacity for 25 minutes’ operation. The pump 
and turbine are mounted together in a steel-tube frame, 
fitted with carrying handles which fold down when not 
in use; the outside dimensions are 2 ft 8'/s in. long, 
1 ft 7'/2 in. wide, and 2 ft 1 in. high. The starting 
handle, which also folds down within the frame, is 
connected through sprockets and a chain to the oil- 
pump driving gear and so rotates the compressor shaft 
through the intermediate gear of the train that drives 
the auxiliaries; the over-all ratio between the com- 
pressor and the handle is 100:1. The chain drive 
includes a free wheel, completely enclosed and automati- 
cally lubricated. The starting mechanism also operates 
an electric generator to provide the spark to ignite the 
mixture in the combustion chamber. The accompany- 
ing sectional illustration of the Rover turbine, which is 
now in commercial production, is taken from Engéneer- 
ing (London) of April 16, 1954. 
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Technical Digest 


Substance in Brief of Papers Presented at ASME Meetings 
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Basic control system with feedback as applied to automatic machine control. 


Machine Design 


Automatic Control—Principles of Feed- 
back and Their Application in Ma- 
chine Control, by Perry L. Nies, Ultra- 
sonic Corp., Cambridge, Mass. 1953 ASME 
Annual Meeting paper No. 53—A-140 
(mimeographed; available to Oct. 1, 1954). 


Tue paper discusses at a concept level 
the basic need for application of feedback 
principles in machine control and at- 
tempts to describe the interrelation of 
static and dynamic accuracy, stability, 
damping, response time, phase shift, 
and other feedback characteristics. The 
paper is a basic approach to principles of 
feedback control, described and inter- 
preted without the assistance of mathe- 
matical derivation. 

A machine and control apparatus exist 
in a changing environment, but must ac- 
complish useful work both accurately 
and economically in spite of external 
disturbances. The principles of feed- 
back are applied to machine control to 
overcome the undesirable effects of 
vibrations, nonlinear loading, changes in 
temperature and humidity, and deteriora- 
tion of the machine itself. 

A feedback-control system is used to 
force a machine to follow a varying com- 
mand signal or to hold the machine 
within close limits to a fixed command 
level, The advantages of the feedback- 
control system over the open or nonfeed- 
back system lic in the ability of the 
former to force a machine to follow, at a 
predictable rate and predictable accuracy, 
a varying input command and to cor- 
rect for the effect of changes in environ- 
ment and the control components them- 
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selves without human attention. To’ 


secure these advantages, the feedback- 
control system must be designed properly, 
the power supply must be adequate, and 
the machine must be sufficiently rugged 
or delicate for che work accomplished. 

In designing a feedback-control system, 
the designer must first frame his problem 
by specifying the performance of the out- 
put machine in terms of speed, accelera- 
tion, torque, accuracy, and allowable 
overshoot. He must consider the alter- 
nately available types of input-command 
devices, in relation to the input com- 
mand, be it manual, semiautomatic, or 
automatic. He must establish the proba 
ble type, frequency, and magnitude of 
external disturbances under which the 
feedback control must operate. The 
designer is then free to incorporate these 
factors into design of the control loop 
itself, 

In designing a feedback-control loop, 
the objective is to provide accurate regu- 
lation of the machine position and motion 
and rapid recovery following any dis- 
turbance, with a minimum of oscillation 
about the desired output level. 


Design of Hydraulic Equipment for Heat 
Dissipation, by J. R. Hemeon, General 
Motors Corporation, Trenton, N. J. 1953 
ASME Annual Meeting paper No. 53— 
A-177 (mimeographed; available to Oct. 
1, 1954). 


Hyprautic equipment is a heat genera- 
tor. The assembly of pumps, valves, 
and piping, without due consideration 
to the anticipated pressure-time cycle of 


operation, the Bru per hr generated, 
and the balancing capacity for heat 
dissipation—will develop an excessive 
sump-oil temperature, which reduces the 
useful life of the hydraulic oil. The 
Ternstedt Trenton Plant of General 
Motors Corporation designs, constructs, 
and operates several types of high- 
speed, automatic, hydraulic-powered ma- 
chines. 

Design-analysis data are presented cov- 
ering the heat factors which must be 
considered. Tank capacity and design 
are important. The rates of cooling 
from air flow over thin-wall steel tubing, 
fin coolers, chamber capacity, and water 
coolers are evaluated. The end result is 
to provide that economic heat-dissipa- 
tion system which will insure a satis- 
factory sump-oil temperature. The divi- 
dend is increased oil and pump life, 
with extended periods between preven- 
tive-maintenance overhauls. 

The paper takes up generation, radia- 
tion, fan cooling, and water cool- 
ing. 

According to the paper the first problem 
is an understanding of a measurement 
of the heat generated. The best method 
to evaluate this factor is to compute the 
pump output in terms of Bru per 
hour. 

Radiation in this paper is construed to 
encompass the provision for the tank to 
transfer heat from the return oil through 
the thin tank walls to the cool floor- 
level air. This radiation is further 
augmented by the transfer of hot cham- 
ber air through the chamber cover and 
walls. 

Fan cooling in this paper presents 
the use of a TEFC pump motor and the 
arrangement of thin-wall steel tubing and 
fin coolers, so located in the influent 
and effluent-air stream to dissipate heat 
from the hot-oil flow in tubing most 
economically. Water cooling is used on 
high-duty cycles of operation where 
there is insufficient radiation and fan- 
cooling capacity to balance the generated 
heat. 

Preventive maintenance started in 1947 
in the die cast department at Trenton 
and is now plantwide. The perform- 
ance of hydraulic equipment has. been 
outstanding. Uncontrolled temperature 
can be disastrous in causing machine 
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failure and frequent repair calls. The 
compilation of service-failure data, im- 
provement of low life-expectancy units, 
and the design of hydraulic equipment 
for heat dissipation for a sump-oil tem- 
perature of 115 F have been large con- 
tributing factors in extending the satis- 
factory hours of operation between sched- 
uled overhauls. 


The Borg-Warner Ford-Mercury Auto- 
matic Transmission Controls, by R. W. 
Wayman, Assoc. Mem. ASME, Borg-Warner 
Corp., Muncie, Ind. 1953 ASME Annual 
Meetin per No. 53—A-145 (mimeo- 
graphed; available to Oct. 1, 1954). 


For a given transmission design, the 
formulation of an automatic transmission 
control system is presented. Due to 
limitations of space and cost an all-hy- 
draulic control is used. Through a 
driver-operated selector level connected 
to a valve in the transmission and by 
means of a carburetor linkage-actuated 
regulator termed the throttle valve the 
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transmission ‘‘fecls’’ the driver's com- 
mands. 

Another regulator actuated by cen- 
trifugal force due to its being mounted 
on the output shaft is termed the gover- 
nor and provides speed ‘‘fecl.’’ These 
pressures act on opposite ends of the 
shift valve to provide automatic shifts 
at proper speeds. 

Full use is made of these pressures to 
regulate the various transmission con- 
trol pressures to provide a characteristic 
as shown in the accompanying figure 
under line psi. This covers the wide 
converter output torque variation illus- 
trated. All the control components are 
shown in the control diagram. 

Operation of the complete system can 
be determined quickly by the use of one 
pressure gage and a short driving proce- 
dure. 

Servicing is almost entirely from 
the underside by removing the oil pan, 
thus providing easy accessibility, Oil 
used is the readily available Type A 
Fluid. 
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Automatic transmission control diagram shows friction elements, pumps, and con- 


verter. 


June, 1954 


Top left: Converter output conditions. Top right: Line pressure buildup. 


Contributions to Hydraulic Control, VI’ 


New Valve Configurations for High- 
Performance Hydraulic and Pneu- 
matic Systems, by Shih-Ying Lee, Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass. 1953 ASME Annual Meetin 

per No. 53—A-139 (mimeographed; 
available to Oct. 1, 1954; to be published 
in Trans. ASME). 


In high-performance hydraulic and 
pneumatic systems three-way or four- 
way valves of very high precision are 
required. Conventional spool-type 
valves used for this purpose have been 
found to be difficule and expensive to 
manufacture. This paper describes a 
new type of metering orifice and several 
valve designs utilizing this metering 
orifice. These valves have proved to be 
considerably casier to make and more 
trouble-free than the piston-type design 
with the same performance. Flow-force- 
reduction methods for this type also are 
described. The work reported in this 
paper was carried out at the dynamic 
analysis and control laboratory and was 
supported by the U.S. Navy Bureau of 
Ordnance Contract NOrd 9661 with the 
Division of Industrial Cooperation of 
the Massachusetts Institute of Tech- 
nology. 


Mechanical Analog-Computing  Ele- 
ments and Their Applications to 
Automatic Control, by Alvin Piatt, Assoc. 
Mem. ASME, Librascope, Inc., Glendale, 
Calif. 1953 ASME Annual Meeting oad 
No. 53—A-141 (mimeographed; available 
to Oct. 1, 1954; to be published in Trans. 
ASME). 


In THIS paper some representative Me- 
chanical computing elements are de- 
scribed. The manner in which these 
computing clements can be utilized 
in computing systems applicable to the 
automatic control of industrial processes 
also is discussed. As examples of the 
way in which these mechanical com- 
puting elements can be used in computers, 
a computing flowmeter and a multi- 
clement controller for a heat-transfer 
process are described. 


Metal Processing 


On the Theory of Regenerative Chatter 
in Precision-Grinding Operations, 
by Robert S. Hahn, Mem. ASME, The 
Heald Machine Company, Worcester, Mass. 
1953 ASME Annual Meeting paper No. 
53—A-159 (mimeographed; available to 
Oct. 1, 1954; to be published in Trans. 
ASME). 


In precision-grinding operations a 
build-up of vibration during the grinding 
process frequently occurs. When pre- 
cision parts are being ground, such as 
ball-bearing raceways and the like, any 
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vibration of the grinding wheel relative 
to the workpiece is detrimental and 
interferes with the precision requirements 
of the part. Furthermore, these vibra- 
tions reduce the maximum permissible 
grinding rate and accordingly the rate of 
production. 

In this paper the phenomenon of 
regenerative chatter is discussed. An 
analysis is made, based on the propor- 
tionality of the instantaneous wheel 
depth of cut to the instantancous dy- 
namic force existing between wheel and 
work, which yields two stability criteria 
from the Nyquist diagram. The grind- 
ing system will be unconditionally stable 
if one stability criterion is satisfied. 
If this criterion is not satisfied a second 
criterion may yet be satisfied by proper 
adjustment of the cycles of vibration per 
revolution of the workpiece. A qualita- 
tive check on the theory is given. 


Machinability Research With J&L Tool 
Dynamometer on Titanium 150A, b 
Leib Fersing, Mem. ASME, and D. 
Smith, Jones & Lamson Machine Company, 
Springfield, Ve. 1953 ASME Annual Meet- 
ing paper No. $3—A-207 (mimeographed; 
available to Oct. 1, 1954; to be published 
in Trans. ASME). 


A sroap definition of machinability 
would be the relative cost per sq in. of 
machined surface when all cutting condi- 
tions are at an optimum for most ¢co- 
nomical production. For several years 
the J&L tool dynamometer has been 
used successfully for evaluating a number 
of factors affecting machinability such 
as grades of carbides, types of coolants, 
methods of applying coolants, tool geom- 
etry, tool finish, cutting speeds, feeds, 
and materials. With knowledge of these 
factors, it is possible to approximate a 
most economical rate of production. 
In this paper the relation between changes 
in loads on tools and tool wear is shown 
through test results and how, in a short 
time, with the help of a tool dynamome- 
ter, reliable information for success- 
fully machining titanium 150A was 
obtained. 


Evaluation of Bandsaw Performance, 
by L. V. Colwell, Mem. ASME, and R. E. 
McKee, University of Michigan, Ann Arbor, 
Mich. 1953 ASME hase Meeting paper 
No. $3-——-A-165 (mimeographed; availa- 
ble to Oct. 1, 1954; to fe published in 
Trans. ASME). 


Tus paper presents methods of evalu- 
ating bandsaw performance and discus- 
ses typical performance characteristics. 


Tests indicate that bandsawing has 
orderly and predictable machinability 
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characteristics similar to other machining 
operations. Cutting speed and feed 
rate or feeding force are the more im- 
portant variables requiring careful selec- 
tion and control. 

Some of the conclusions reached are 
as follows: 


1 Bandsawing done with positive 
power feed is orderly and predictable. 

2 The relative machinability of the 
five materials studied is about the same 
for bandsawing as it is for turning. 

3 Titanium alloys can be sawed more 
satisfactorily by using positive motion 
power feed. 

4 The end of useful tool life in band- 
sawing is accompanied by an abrupt in- 
crease in the feeding force required to 
sustain the same rate of metal removal. 

5 Both cutting and feeding forces vary 
substantially linearly with the feed rate 
except for residual values at zero rate of 
metal removal. 

6 The feeding force for sawing SAE 
1045 steel is approximately half that re- 
quired in the cutting direction. 

7 The feeding force for commercially 
pure titanium is the same as that for 
cutting 

8 The feeding force for titanium 
alloys is substantially greater than that 
required in the cutting direction. 

9 The coefficient of sliding friction 
between titanium and the bandsaw ma- 
terial appears to be significantly less than 
for SAE 1045 hot-rolled steel. 

10 The exponential equation appears 
to be a more realistic form for expressing 
cutting force data for metal cutting in 
general. 


Analysis of the Stresses in a Cutting 
Edge, by F. R. Archibald, Mem. ASME, 
Melrose, Mass. 1953 ASME Annual Meet- 
ing pa t No. 53—A-160 (mimeographed; 
available to Oct. 1, 1954; to be published 

in Trans. ASME). 


Ir 1s apparent from even a superficial 
consideration of the chip forces on a cut- 
ting tool that the stresses in the region of 
chip engagement are high. This paper 
attempts a quantitative evaluation of 
these cutting-edge stresses. Certain as- 
sumptions on the chip-force distribution 
are made and the stresses are calculated 
by the techniques of two-dimensional 
theory of elasticity. 

The paper deals with the stresses in 
the tool itself, these being within the 
elastic region. The conventional clas- 
ticity theory is applied to the tools and 
equations for the stress at any point in 
the vicinity of the tool tip are derived. 
Particular attention is given the point 
of the tool where the principal stresses 
are found to be a maximum. The values 


of stress at the tool tip are found to be 
considerably higher than would be 
allowed by the elastic limit of ordinary 
structures made from the same material. 
In this case the regions that are stressed 
are small as in ball bearings (where 
Herty stresses as high as 600,000 psi are 
obtained) and for this reason unusually 
high values of elastic limit obtain. The 
stresses that are computed here should be 
of interest in connection with tool-wear 
studies. 


On the Drilling of Metals, Part I, Basic 
Mechanics of the Process, by Carl J. 
Oxford, Jr., National Twist Drill & Tool 
Co., Rochester, Mich. 1953 ASME Annual 
Meeting paper No. 53—A-167 (mimeo- 
graphed; available to Oct. 1, 1954; to be 
published in Trans. ASME). 


Tue cutting action of a twist drill is 
complex. This paper describes an in- 
vestigation of this complex phenomena 
through use of a quick-stop technique to 
freeze the action. The formation of 
chips, both along the cutting edges and 
under the chisel edge, are considered. 
Chip-flow angles, measured experimen- 
tally, are related to effective rake angle 
along the cutting edges, using a new 
derivation of the normal rake angle for a 
twist drill. The effects of point angle, 
drill design, and workpiece material are 
considered. The split (crankshaft) point 
for heavy web drills is investigated and 
its operation described. 


The Shear Stress in Metal Cutting, by 
Milton C. Shaw, Mem. ASME, and fain 
Finnie, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 1953 ASME 
Annual Meeting paper No. 53—A-158 
(mimeographed; available to Oct. 1, 1954; 
to be published in Trans. ASME). 


Wuen metal-cutting stress-strain data 
are compared with data from other ma- 
terials tests, poor agreement is observed. 
The several factors that could influence 
the flow stress in cutting are considered 
and it is found that the presence of a 
normal stress on the shear plane, the 
temperature on the shear plane, and the 
higher rates of strain in cutting are of 
negligible importance. The interrela- 
tionship between temperature and strain 
rate is treated theoretically and the two 
effects are found to tend to cancel. 

It is shown experimentally that a 
materia) cut does not behave as an ideal 
plastic, but that the modulus of strain 
hardening is essentially the same at the 
high rates of strain encountered in cutting 
as in other materials tests carried out at 
low rates of strain. The principal dis- 
crepancy between cutting and torsion- 
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test data is seen to be due to the smallness 
of specimen size in cutting. The size 
effect that is observed in materials tests 
(tension and torsion) is shown to be in 
good quantitative agreement with the 
size effect observed when metals are cut 


at different feed rates. The presence of 
flow ahead of the conventional shear 
plane near the free surface is demonstrated 
and the importance of this preflow dis- 
cussed. Part of the discrepancy between 
cutting and torsion test data is found to 
be due to use of chip-length measurements 
in obtaining the shear area rather than 
measuring this value directly from photo- 
micrographs. This flow ahead of the 
shear plane is also found to account for 
part of the discrepancy between com- 
puted and measured values of the shear 
angle. 


An Experimental Study of Metal Extru- 
sions at Various Strain Rates, by J. 
Frisch, Assoc. Mem. ASME, and E. G. 
Thomsen, University of California, Berke- 
ley, Calif. 1953 ASME Annual Meetin 
paper No. 53—A-154 (mimeogta hed, 
available to Oct. 1, 1954; to be published 
in Trans. ASME). 


From a technological as well as a 
scientific point of view it is of interest to 
know the details of plastic motion within 
a metal during a metal-forming operation 
and the resulting stress and strain dis- 
tribution. In this study a 4.3-in-diam 
cylindrical commercially pure lead billet 
was extruded at room temperature into a 
1.5-in-diam solid bar at three extrusion 
rates of 0.1, 0.74, and §.15 in. per min. 
Particle velocities, magnitude, and di- 
rection, for the inverted-extrusion process 
using a sharp-edged die, were determined 
on a meridian plane by a stepwise extru- 
sion method. 

The following 
reached. 


conclusions were 


1 The flow patterns on the meridian 
plane of a lead billet extruded into a 
1.5-in-diam solid bar with an 8.2/1 re- 
duction ratio at room temperature were 
identical for rates of 0.1, 0.74, and §.15 
ipm. 

2 The invariability of the flow pat- 
tern with extrusion rate agrecs with 
theoretical predictions. 

3 The wall pressure, as measured by a 
pressure gage, increased almost linearly 
with the extrusion rate. The applied 
load increased in a similar manner, such 
that the ratio of average extrusion load 
per unit arca to the wall pressure re- 
mained constant. 

4 The mean pressure within the metal 
cannot be recorded by a simple wall 
pressure gage whose response depends on 
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elastic deformation of a pressure-sensi- 
tive element. 

5 It was shown that the difference in 
the mean pressure in the metal and the 
pressure recorded by the gage differ by 
the magnitude of a critical flow stress. 

6 The mean pressure calculated from a 
stress analysis using the experimental 
flow pattern agrees approximately with 
the measured mean pressure. 


Cutter Life for Face-Milling Cast Iron, 
by W. W. Gilbert, Mem. ASME, and O. W. 
Boston, Fellow ASME, University of Michi- 
gan, Ann Arbor, Mich., and H. J. Sieckmann, 
General Electric Company, Detroit, Mich. 
1953 ASME Annual Meeting paper No. 
53—A-149 (mimeographed; available to 
Oct. 1, 1954; to be published in Trans. 
ASME). 


A paper, ‘Power Required by Carbide- 
Tipped Face-Milling Cutters,"’ by W. W. 
Gilbert, O. W. Boston, and H. J. Siek- 
mann, was published in August, 1953, in 
Trans. ASME. This is a second paper to 
give the results of a series of tests to face- 
mill a variety of metals with cutters of 
various materials. The work was spon- 
sored by the War Production Board 
under the auspices of the Office of Pro- 
duction Research and Development, 
through the Manufacturing Engineering 
Committee of The American Society of 
Mechanical Engineers. A great deal of 
data was obtained which, as yet, has 
not been published. 

An extensive series of tool-life and 
power tests was made under controlled 
laboratory conditions, to evaluate the 
capacity of sintered-carbide, cast non- 
ferrous metal, and high-speed steel face- 
milling cutters when milling several 
classes of cast iron. The variables re- 
ported here consist of the following: 
Grade of cast iron, tool material, feed, 
depth, width of bar, number of teeth in 
cutter, and the cutting speed. The effect 
of each variable was evaluated by making 
tool-life tests at several speeds to obtain 
cutting-speed tool-life curves (VT" = C). 
All of these variables are finally sum- 
marized in a nomograph which shows 
the importance of each variable and 
predicts the tool life. 


Power Test Codes 


Some Statistical Methods for Evaluation 
of Experimental Results, by Eugene W. 
Pike, Raytheon Manufacturing Company, 
Newton, Mass. 1953 ASME Annual 
ing No. 53—A-164 (mimeographed; 
available to Oct. 1, 1954; to be published 
in Trans. ASME). 


STATISTICAL examination .of mass-pro- 
duction methods results in improvement, 
better quality control, and more uni- 


ect- 


formity of billions of dollars’ worth of 
industrial products produced each year 
by repetitive processes. This paper de- 
scribes the logic and methods used in 
statistical quality control. 

On the basis of his calculations the 
statistician can determine which measure- 
ments will respond most sensitively to 
the differences between equipment which 
meets specifications and equipment 
which does not. He can plan the ex- 
periment so that only those observations 
which contribute directly to the desired 
conclusions are taken Quantities which 
are insensitive to the differences between 
acceptable and rejectable equipment need 
not be measured. Furthermore, the 
number of observations necessary to 
reach some specified conclusion with any 
desired degree of confidence can usually be 
estimated, Thus the cost of testing can 
be balanced against the cost of an incor- 
rect conclusion; the degree of testing 
which leads to minimum total cost would 
be chosen, other things being equal. 

In making these estimates, the statis- 
tician would make use of all the available 
information on the possible aberrations 
of the instruments and the personnel 
involved in the test. He would also 
make use of the best available engineering 
judgment as to the specific ways in 
which the equipment might be expected 
to deviate from specifications. The 
number of observations needed to decide 
with a given confidence between two 
specific alternatives is usually very much 
less than that needed to decide that some 
statement is truc, excluding all possible 
alternatives. 

A second, and probably even more im- 
portant, contribution of the statistician 
to the process of testing is inherent in 
the fact that testing is a process. An 
acceptance test is a serics of actions 
which are specified in advance, and then 
executed in reality. These actions are 
usually repetitive. 

Mass production is exactly such a 
series of repetitive operations, specified in 
advance and then executed in reality. 
Because of their economic importance, 
mass-production processes have been 
studied in great detail by almost every 
kind of expert there is, including statis- 
ticians. As a result, a great deal is 
known about the characteristics of repeti- 
tive operations. The experimental fact 
which is of importance is that no repeti- 
tive operation is ever really repeated ex- 
actly. There are always changes with 
time, sometitnes irregular, but usually 
systematic. 

These unsuspected changes can be de- 
tected by statistical examination of the 
output of the process. Furthermore, 
this statistical examination of the output 
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often gives very helpful clues as to the 
form of the variation, and through this 
to the causes of variation. These causes 
can be identified and climinated, one by 
one, with the result that the product of 
the process is much more uniform than 
it was originally. 


Measurement Errors—Classification and 
Interpretation, by J. C. Boonshaft, Fischer 
& Porter Co., Hatboro, Pa. 1953 ASME 
Annual Meeting paper No. $3—A-219 
(mimeographed; available to Oct. 1, 1954; 
to be published in Trans. ASME). 


Tue classification and appearance of 
errors contributing to the uncertainty 
of measurement with industrial indicating 
and recording instruments are described, 
together with design details and measure- 
ment situations which affect them. 
Relationships and typical figures are 
given to show technique of evaluation of 
the precision, or internal consistency, of 
these instruments. 

In this paper the subject is limited 
to recognizing the factors of which a 
numerical value of precision is composed 
in industrial-measuring instruments of 
the indicating and recording type. 
Principal consideration is given to the 
mechanical-pneumatic transmission and 
receiver devices. 

The measurement from which a numeri- 
cal value of precision for such instru- 
ments is determined must include a suffi- 
cient number to recognize the appear- 
ance of errors because of the following: 
(1) Scale factors, (2) direction of ap- 
proach of variable to final reading, (3) 
just-past history of the measurement 
system, (4) length of time at reading, (5) 
life history of the measurement system, 
and (6) ambient factors, particularly 
temperature. 


Design of Power-Plant Tests to Insure 
Reliability of Results, by William A. 
Wilson, Mem. ASME, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 
1953 ASME Annual Meeting paper No. 
53—A-156 (mimeographed; available to 
Oct. 1, 1954; to be published in Trans. 
ASME). 


Tus paper deals with the application 
of uncertainty analysis to the planning of 
tests. A technique for defining alterna- 
tive features of test design and of choos- 
ing between them is discussed. It is 
shown that one automatically makes 
most of the important decisions with re- 
spect to test setup and procedure in the 
course of the uncertainty analysis. 

The essential feature of the method is a 
series of uncertainty analyses based on 
procedures described by Kline and Mc- 
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Clintock. These analyses are to be 
made in advance of the tests. They are 
applied to alternative test designs and 
provide a means of rating the suitabilities 
of the hypothesized procedures on the 
basis of the uncertainties which would 
derive from their application. Both the 
technique for selecting the alternatives 
to be analyzed and the methods of the 
uncertainty analyses themselves are con- 
sidered. Final selection of test design is 
not discussed, but it is clear that the ad- 
vantages of various values and distribu- 
tions of uncertainty over the range of the 
tests must be weighed against the con- 
comitant testing expense associated with 
possible test designs. 

A general formula for establishing the 
essential features of a test is as follows: 


1 Define performance parameters in 
mechanical and thermodynamic terms 
and classify them according to their in- 
dependent or dependent character. 

2 Work backward from these semi- 
abstract parameters to observable physi- 
cal quantities. 

3 Consider alternatives. 

4 Make preliminary uncertainty esti- 
mates. 

§ Make detailed analysis of semifinal 
design. 

6 Complete the test design by bal- 
ancing uncertainties. 

7 Take a final look at the complete 
test procedure. 


Process Industries 
A Direct Method for Flame-Temperature 


Calculation—Partial Oxidation of 
Methane, by F. D. Cardwell, Mem. ASME, 
Chemical Construction Corp., New York, 
N. Y. 1953 ASME Annual Meeting paper 
No. 53—A-203 (mimeographed; available 
to Oct. 1, 1954). 


Tus paper illustrates the development 
of a simple formula for the direct calcula- 
tion of the theoretical flame temperature 
that results when methane is burned 
with a deficiency of air producing a fluc 
gas which is rich in carbon monoxide and 
hydrogen. This gas is known as a re- 
ducing gas or atmosphere and has many 
uses including those of a reformed gas. 
Preheated oxygen and steam may be 
added to the burner gases which also 
may be preheated to some desired tem- 
perature before combustion takes place. 
Provision is made in the formulation 
to include any combination of the fore- 
going which is known as the burner gas 
analysis. 

The fundamental principles used in the 
development of the equations presented 
in this paper are as follows: First, since 
the effluent flue gas produced by the 


partial combustion of methane is com- 
bustible due to the presence of carbon 
monoxide and hydrogen, the reduced 
heat of combustion of the reaction is 
taken as the difference between the heat 
of combustion of the methane and the 
heat of combustion of the appropriate 
amounts of carbon monoxide and hydro- 
gen in the effluent. The higher-heating 
values of the foregoing gases are used 
throughout, those of the latter two being 
approximately equal. Second, the total 
mols of CO plus H; depend solely upon 
the mols of oxygen in the burner gases, 
which is known. This means that the 
total mols of CO plus Hs, per mole of 
methane, is independent of the amount of 
steam used. This total is called the 
Hydrogen Potential since each mol of CO 
can be reacted with steam to produce one 
mol of hydrogen and CO. Therefore 
the reduced heat of combustion can be de- 
termined at once. 


Use of Sorbents for Drying Process Gas 
and Air, by F. M. Waterhouse, E. I. 
du Pont de Nemours & Company, Inc., 
Wilmington, Del. 1953 ASME Annual 
Meeting paper No. 53—A-204 (mimeo- 
graphed; available to Oct. 1, 1954). 

Tue adjustment of ingredients of proc- 
ess gases, including air, often involves 
problems in water-vapor control. This 
moisture is present in clear vapor form, 
in mechanical mixture with the process 
gas or air. 

Methods of drying gas or air have de- 
veloped along two broad lines. One 
is dechumidification by cooling, which has 
been well explored and widely applied. 
The second is dehumidification by sorp- 
tion, which involves the extraction of 
moisture by natural differentials in 
vapor pressure existing between a sorbent 
and its environment. Sorbents may be 
solids or liquids and depend upon physi- 
cal or chemical actions or upon a com- 
bination of these means. 

This paper reviews the theory of sorb- 
ent-controlled temperature and humid- 
ity, listing several available sorbents and 
indicating the criteria for selecting a 
control system involving sorbents. 

Sorption appears to have been ac- 
cepted for approximately thorough dehy- 
dration of gas or air to low moisture con- 
tent, and now appears to have been 
developed to an extent that warrants ¢co- 
nomic consideration in an increasing num- 
ber of cases involving moisture-content 
control at a specific level. A variety of 
well-developed “‘package’’ sorbers are 
available to adjust moisture and tempera- 
ture to dew points ranging downward 
to —-20 F. Control of lower dew points 
requires special engineering for large 
volumes. 


MECHANICAL ENGINEERING 


: 
| 


Some conclusions reached by the paper 
are: 


1 Sorbents, in combination with 
necessary heat-transfer equipment, offer 
an effective method for humidity control. 

2 A wide range of dew-point tempera- 
ture control is available depending upon 
the sorbent selected and the extent of 
contact with the sorbent. 

3. The sorber is essentially a moisture- 
extraction machine and finds best ap- 
plication where the latent-heat load is 
large as compared to the sensible-heat 
load. The latent heat is converted to 
sensible heat at a higher temperature 
level, thus permitting the use of higher 
temperature coolant which may be an 
advantage. 

4 Each application must be studied to 
determine whether the humidity and 
temperature controls can be effected best 
by sorbers, mechanical refrigeration, or a 
combination of the two. The cost and 
availability of water and heating steam 
as compared to electricity in a given 
process will largely determine the extent 
to which the sorber is economically 
justified. 


Separation of Immiscible Liquids by 
eans of Porous Membranes, by 
George V. Jordan, Jr., Selas Corporation of 
America, Philadelphia, Pa. 1953 ASME 
Annual Meeting paper No. 53—A-221 
(mimeographed ; available to Oct. 1, 1954; 
to be published in Trans. ASME). 


Tue principal mechanical methods 
presently employed by the process in- 
dustries to effect a phase separation of 
immiscible liquids without alteration of 
mutual solubilities include gravitational, 
inertial, and centrifugal systems. All 
of these methods depend primarily on the 
differences in the specific gravities of the 
liquids to be processed and require con- 
siderable energy, time, or space for suc- 
cessful operation. These methods are in 
contrast to distillation, adsorption, and 
absorption which affect the mutual 
solubilities of the liquid and in addition, 
require the use of heat, specific adsorp- 
tives, or deliquescent materials. 

Recent evaluations of certain basic 
principles of capillary physics and sur- 
face chemistry, in the light of their 
possible use as a fluid separatory tool, 
have brought about an additional me- 
chanical method of separating immiscible 
liquids without altering mutual solu- 
bilities which utilizes, primarily, the 
interfacial tension value between the 
liquids and requires a minimum amount 
of energy, time, and space to effect a 
complete phase separation. 

In the process industry, porous media 
are generally associated with filtration 


June. 1954 


and diffusion. However, porous mem- 
branes also can be utilized for the separa- 
tion of immisicible fluids—liquids from 
gases—gases from liquids — liquids 
from liquids. In this paper the phe- 
nomenon of interfacial tension separation 
as applied to liquid-liquid separatory sys- 
tems is explained, together with a de- 
scription of the porous membranes em- 
ployed. Basic design data and opera- 
tional features of liquid separatory units 
and systems are presented. Interesting 
applications and installations in the proc- 
ess industries are included. 


Rubber and Plastics 


Dynamic Characteristics of Silicone 
Rubber, by G. W. Painter, Lord Manufac- 
turing Co., Erie, Pa. 1953 ASME Annual 
Meeting paper No. 53—A-88 (mimeo- 
graphed; available to Oct. 1, 1954; to be 
published in Trans. ASME). 


Tue unusual high and low-tempera- 
ture properties of silicone rubber have 
made it a desirable material for vibration 
isolators designed for service at tempera- 
ture extremes. In general, silicone can- 
not be substituted directly for such elas- 
tomers as natural rubber and neoprene 
in established designs. This lack of 
interchangeability results principally 
from the lower tensile strength and the 
unusual load-deflection characteristics 
of the material. 

A program to investigate the dynamic 
properties of silicone rubber was under- 
taken to provide the design engineer with 
information which would allow the 
material to be utilized properly. This 
paper deals with the viscoelastic proper- 
ties of silicone rubber under various 
conditions of strain, frequency, and tem- 
perature. Where possible, comparisons 
were made with natural rubber. 


Viscoelasticity of Polymethyl Meth- 
acrylate—An Experimental and Ana- 
lytical Study, by J. K. Knowles and A. G. 
H. Dietz, Mem. ASME, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 
1953 ASME Annual Mecting paper No. 
53—A-100 (mimeographed; available to 
Oct. 1, 1954; to be published in Trans. 
ASME). 


Tue time-dependent characteristics of 
the mechanical properties of high- 
polymeric materials are of considerable 
interest, both as‘an aspect of solid-state 
physics and for their importance in de- 
sign considerations and other applica- 
tions. Viscoelastic behavior, variously 
manifested as creep, stress relaxation, or 
strain-rate effect in the static range and as 
energy dissipation under dynamic con- 
ditions, has received much attention from 


the experimental, theoretical, and ana- 
lytical viewpoints. Many materials have 
been studied under a wide variety of con- 
ditions and several efforts to describe 
and correlate mathematically experimen- 
tal results have been reported in the 
literature. 

This paper is concerned with a presen- 
tation of static tensile stress-strain data 
under many different experimental con- 
ditions on several types of methyl meth- 
acrylate, together with an empirical 
equation to describe them, and with an 
attempt to correlate the static behavioral 
characteristics of two varieties of meth- 
acrylate by means of an extension of the 
Boltzmann-Volterra theory of the elastic 
after-effect to an extent that facilitates 
the prediction of creep and constant 
strain-rate curves from stress-relaxation 
data to within an error acceptable for 
enginecring purposes. 


Petroleum Technology 


The Automatic of Hydro- 
carbons in Direct Proportion to the 
Flow, by W. E. Gibson, Mem. ASME, 
Shell Chemical Corporation, Torrance, 
Calif. 1953 ASME Annual Meeting paper 
No. 53—A-148 (mimeographed; availa- 
ble to Oct. 1, 1954). 


Tue need of an improved means for 
obtaining composite hydrocarbon 
samples automatically has been recog- 
nized in the chemical and petroleum 
industry for years. 

In order to eliminate the human cle- 
ment in this operation and assure re- 
liable samples, an automatic composite 
sampler was designed. Specifications 
were as follows: (i) Fully automatic 
and leakproof; (2) frequency of the 
sample cycle in direct proportion to the 
line flow; (3) quantity of cach sampling 
cycle sufficient to give 2 4000 cu cm com- 
posite sample in 7 days; (4) adjustable 
for longer or shorter sample increments, 
if desired; (5) all drive equipment to 
be fully explosionproof. 

The original design of the sample- 
pump clement consisted of the three 
main component parts: The bellows 
measuring chamber and pump, Item J; 
the operating diaphragm, Item II]; and 
the double-ball check valves, Item III. 
The space between the diaphragm and 
bellows is filled with a light grade of oil 
and connects to an atmospheric sight 
glass. This provides a means of detect- 
ing any leaks in the sampler. The 
ouantity of the sample may be varied by 
changing the bellows size. The range, 
however, is limited to the economical 
design limitations of the bellows and 
requires dismantling of the unit with the 
attendant interruption in the sampling 
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Original design of the first automatic 
hydrocarbon sample-pump element. 


cycle. This type of sampler operated 
successfully for 2 years. 

In order to overcome the disadvantages 
in this model and provide greater flexi- 
bility, a new clement was designed. In 
this unit the bellows and diaphragm 
were replaced by a floating piston, thus 
permitting control of the sample quantity 
while in operation by changing the pis- 
ton stroke with an adjusting screw. 

Reliable composite samples have been 
obtained with this sampler over an oper- 
ating period of 4 years. The bellows 


type has been retired in favor of the more 
flexible floating-piston type. 

Although this sampler was designed 
primarily for hydrocarbon service, it 


could be adapted to other liquids by use 
of a medium in the sample bomb not 
soluble with the sample. It also could 
be used to pump directly into the bomb 
by proper valving and controls 


Stresses in Cylindrical Pressure Vessels 
Partially Supported by Soil, by R. T. 
Gray, W. Boothe, and G. Horvay, Mem. 
ASME, General Electric Company, Knolls 
Atomic Power Laboratory, Schenectady, 
N. Y. 1953 ASME Annual Meeting paper 
No. 53—-A-82 (mimeographed; 
to Oct. 1, 1954). 


CYLINDRICAL pressure containers oc- 
casionally are supported by encasing 
their bottom portion in concrete. To 
reduce the bending stresses that de- 
velop at the interface where built-in and 
free portions join, it is not uncommon 
to introduce a transition zone of partial 
restraint. Sand of suitable _ stiffness 
dammed up to a depth of several shell 
attenuation lengths forms a buffer layer 
and splits the single interface—the junc- 
ture of built-in and free zone—into two 
interfaces, the juncture of built-in and 
partially restrained zone, and the junc- 
ture of partially restrained and free 
zone. 

This paper first establishes the for- 
mula for sand stiffness in terms of its 
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more familiar characteristic, compressibil- 
ity; and also gives the formula for metal- 
band stiffness. Second, the expressions 
are given for the membrane behavior of 
the shell in cach of the zones, consider- 
ing the shell to be cut along the inter- 
face between each zone. Third, the 
paper determines the edge moments and 
edge shears developed at the interfaces 
which maintain continuity between the 
shell sections in the three zones. Fourth, 
the stresses and deformations produced by 
the edge reactions are calculated and 
these effects are superposed on the mem- 
brane results. 


Lubrication 


Development and Application of Anti- 
wear Turbine Oil, by A. R. Black, Mem. 
ASME, Shell Oil Company, New York, 
N. Y., and T. W. Havely, Shell Oil Com- 
pany. Wood River, Ill. 1953 ASME Annual 

ecting paper No. 53—A-125 (mimeo- 

graphed; available to Oct. 1, 1954). 

Hicuty loaded reduction gears are 
being developed for marine use. Anti- 
wear or mild extreme-pressure lubricants 
are considered essential for the lubrica- 
tion of these gears and for future progress 
in gear development. This paper shows 
that antiwear oils can be developed for 
reduction gearing without sacrifice in the 
other characteristics of high-quality 
steam-turbine oils. Certain chemical 
compounds may be added to lubricating 
oils for the purpose of providing a bound- 
ary layer that will help resist wear, re- 
duce friction, and prevent seizure. These 
additive materials usually function by 
physical adsorption on the metal surface 
or by chemical reaction with the sur- 
face. 

The choice of additive materials for 
use in a specific application depends upon 
the mechanism to be lubricated. Among 
the important mechanical considerations 
are: The nature of the metals (including 
surface treatment and finish), unit load, 
sliding speed, and operating temperature. 
A knowledge of these mechanical fac- 
tors is necessary to a proper selection of 
additives from the broad range of extreme 
pressure and antiwear activity that exists. 
The rather unstable extreme-pressure 
additives containing sulphur, chlorine, 
phosphorus, or lead (usually combina- 
tions of these elements) are perhaps most 
widely known These materials provide 
a high level of protection against sciz- 
ure and find application in hypoid gears 
where a combination of high load and 
high rubbing velocity demands forma- 
tion of a contaminated surface or a low 
shear-strength film in the area of contact 
to prevent catastrophic seizure. The 
low shear-strength layer is formed and 


removed from the surface as long as the 
temperature of the contacting surfaces 
generated by the frictional heat, re- 
mains high. The result is the substitu- 
tion of a low rate of chemical wear for 
severe destruction of the working sur- 
faces. 

Next in order of reactivity and protec- 
tion are the mild extreme-pressure addi- 
tives. Additives said to possess mild 
extreme-pressure properties usually differ 
from extreme-pressure additives only in 
degree of reactivity. In many cases the 
same additives are used but at lower con- 
centrations. Some inherently less reac- 
tive materials, however, may fall into 
this group and not qualify as extreme- 
pressure additives in any concentration. 
Many industrial applications exist for 
lubricants containing additives of this 
type where some degree of surface pro- 
tection as well as low corrosivity is re- 
quired. 

The next category, antiwear additives, 
is usually expected to operate below the 
range of conditions causing catastrophic 
seizure. Different mechanisms have been 
proposed to explain how various anti- 
wear additives protect surfaces; proba- 
bly the mode of action of broadest 
practical application is that of chemical 
polishing. Chemical polishing agents 
work by forming cutectics with the sur- 
face which results in a leveling of surface 
irregularities and thus an increase in the 
area of actual contact. Oils containing 
additives of this type are also valuable 
in industrial applications where preci- 
sion parts are expected to have long life 
without change in critical dimensions. 

Finally, the low range of additive 
activity is represented by polar com- 
pounds which are only physically ad- 
sorbed on the working surfaces and by 
those compounds having no affinity for 
the surface whatsoever but function by 
polymerizing to build up thick films or 
by merely having molecular dimensions 
of such a magnitude as to resist the forces 
tending to squeeze them out of the con- 
tact. These materials have specific 
uses. They usually promote fluid-film 
lubrication, decrease friction, protect 
against damage from shock loading, and 
reduce wear. They are often used in 
worm gears as well as spur gears. 

Other factors must be considered in 
the development of antiwear oils in 
addition to the selection of effective anti- 
wear additives. For instance, in a tur- 
bine oil, oxidation stability, demulsi- 
bility, and protection against rust and 
corrosion are all required. Thus several 
additives may be necessary in compound- 
ing a satisfactory oi!. This, in itself, 
results in more problems because the 
additives must be compatible with cach 
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other. Rust inhibitors, antiwear agents, 
and antifriction additives, for instance, 
May compete with each other for the 
surface and reduce the effectiveness of 


one, or all. In some cases, however, a 
synergistic action will exist between 
additives, while in other instances 
single additives are capable of dual func- 
tions (¢.g., rust and wear prevention). 


The Hydrodynamic Pocket Bearing, by 
Donald F. Wilcock, Mem. ASME, General 
Electric Company, West Lynn, Mass. 1953 
ASME Annual Meeting paper No. 53— 
A-83 (mimeographed; available to Oct. 1, 
1954; to be published in Trans. ASME). 


Tue low power loss of an externally 
pressurized pocket bearing is accompanied 
by dependence upon the reliability of the 
external-pressure source. In this new 
hydrodynamic pocket-bearing design the 
required flows and pressures are gener- 
ated by hydrodynamic action within the 
bearing. Power loss about half that for 
coaventional thrust bearings is readily 
achieved. Preliminary operation on bear- 
ings of this design has been successful, 
indicating application in high-speed 
installations where low bearing loss is 
desirable, and in machines where a meas- 
urement of thrust may be useful. The 
bearing lends itself readily to a friction- 
less ball-seat mounting, and the prin- 
ciple may be applied to journal bearings. 

Operation in a bearing-test rig and in a 
500-kw steam turbine have demonstrated 
the practicability of this new principle 
of bearing design. The advantages of its 
application have been shown to be low 
power loss, high load capacity, the 
ability to measure applied thrust, and 
in conjunction with an integrally de- 
signed self-pressurized ball seat, the 
ability to maintain alignment under 
operating conditions. 


The Influence of Surface Profile on the 
Load Capacity of Thrust Bearings 
With Centrally Pivoted Pads, by A. A. 
Raimondi, Assoc. Mem. ASME, and John 
Boyd, Mem. ASME, Westinghouse Electric 
Corporation, East Pittsburgh, Pa. 1953 
ASME Annual Meeting paper No. 53— 
A-166 (mimeographed; available to Oct. 
1, 1954; to be published in Trans. ASME). 


Tue results of the analysis and tests 
reported in the paper may be summarized 
as follows: 


1 When operating in air, the load 
capacity of a truly flat, centrally pivoted 
pad is theoretically zero. Experiments 
on pads approximately in. 1'/2 
in. and flat to within § * 10~ in. con- 
firm this prediction, 

2 The variation of viscosity of a 
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liquid with temperature accounts for 
part of the observed load capacity of flat 
centrally pivoted pads operating with 
liquid lubricants. 

3 The variation of the density of a 
liquid with temperature accounts for 
only a small part of the load capacity of 
flat, centrally pivoted pads operating 
with liquid lubricants. 

4 Convexity, inadvertently obtained 
in machining and by load and tempera- 
ture deflections in service, probably ac- 
counts for a large part of the observed 
load capacity of centrally pivoted pads. 

5 Convexity is an important factor 
in establishing the load capacity of 
centrally pivoted pads. By controlling 
convexity, the load capacity of such 
bearings may, in some cases, be appre- 
ciably increased. 

6 The optimum amount of crown (or 
degree of convexity) is about one half 
the minimum film thickness. Under 
these conditions a centrally pivoted con- 
vex pad is almost equivalent to a flat 
pad with the pivot located for maximum 
load capacity. 

7 For light loads where elastic and/or 
plastic deformations of the surface are 
negligible, a convex pad has an impor- 
tant advantage over a flat pad in being 
able to start more easiiy. 


Applying Bearing the Analy- 
sis and Design of Pad-Type Bearings, 
Part I, Fixed-Pad Bearings, Part II, 
Pivoted-Pad Bearings, by A. A. Rai- 
mondi, Assoc. Mem. ASME, and John Boyd, 
Mem. ASME, Westinghouse Electric Corpo- 
ration, East Pittsburgh, Pa. 1953 ASME 
Annual Meeting paper No. 53—A-84 
(mimeographed ; available to Oct. 1, 1954; 
to be published in Trans. ASME). 


In a previous paper the authors dis- 
cussed the application of bearing theory 
to journal bearings. The purpose of the 
paper was to provide a means whereby 
designers and other persons concerned 
with the operation of journal bearings 
could more easily determine what their 
theoretical performance would be under 


Sketch of fixed-pad thrust bearing. 


various circumstances without being 
compelled to make an exhaustive study 
of the subject. The paper relied upon 
the use of charts and method-of-solution 
tables to aid in solving for the quantities 
usually desired. The present paper on 
fixed-pad bearings follows the same pat- 
tern as the one on journal bearings and 
the charts and tables yield the results 
to be expected for fixed-pad bearings on 
the basis of what is generally regarded 
to be the most usable theory. It is not 
within the scope of this paper to recom- 
mend proper bearing proportions, al- 
lowable temperature rises, and so on. 
These are left to the judgment of the 
designer to be decided on the basis of 
experience or test. A second part of the 
paper applies a somewhat different form 
of analysis to pivoted-pad bearings. 


Catalytic Action in the Oxidation of 
Lubricating Oils, by Clayton W. Nichols, 
r., Socony-Vacuum Laboratories, Brooklyn, 

. Y. 1953 ASME Annual Meeting paper 
No. 53—-A-244 (mimeographed; availa- 
ble to Oct. 1, 1954). 


Tue chemical stability of a lubricant in 
service is dependent, to a large extent, 
on its resistance to oxygen attack, Study 
of the oxidation characteristics of lubri- 
cating oils, therefore, has been the objec- 
tive of a great many investigators. Their 
work has involved research into the 
mechanism of oxidation of hydrocarbons 
as well as the effect of various materials 
on this reaction. This paper deals pri- 
marily with the latter problem. 

Lubricating oils are subject to con- 
tamination and contact with a wide 
variety of compounds and metals, In 
industrial use, for example, they are in 
contact with the metallic components 
of the lubricating equipment, bearings, 
gears, and journals. They are also ex- 
posed to water, cither from condensation 
or leakage, process materials such as 
plastics, dirt, soaps, and a host of 
other things native to industrial 
usages. 

In internal-combustion engines they are 
exposed to fuel-combustion products in 
addition to the types of contaminants 
described above. Some of these are rela- 
tively harmless to the chemical stability 
of the oil. Others, however, have a defi- 
nite effect on the resistance of the lubri- 
cant to oxidation attack. These latter 
have been grouped into four general 
classes: Metals, metallic compounds, 
water, and gases. Some, or all of these 
materials, are found in lubricating sys- 
tems. 

The extent of their effect on oil sta- 
bility is the subject of this paper, 
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Railroad Mechanical Engineering 


The Hogan Antiwaste Roll Cavity and 
Ledge Journal Box, by B. R. Jones, The 
New York, New Haven and Hartford Rail- 
road Company, New Haven, Conn. 1953 
ASME Annual Meeting pa No. 53— 


A-106 (mimeographed; available to Oct. 1, 
1954). 


A new design of journal box having a 
small cavity and shaped ledge on cach 
side to prevent rolling waste and thereby 
prevent hotboxes due to waste grabs has 
been developed on the New Haven Rail- 
road, It is in service on 1450 New Haven 
cars. The waste stays in place in all 
types of operation—-humping, heavy 
switching, general operation of equip- 
ment, and in hot and cold weather. The 
experience in operating cars for a period 
of six years with this journal box has 
produced these conclusions in winter and 
summer. The cold test conducted in the 
laboratory of the PRR at Altoona, Pa., 
Feb. 20, 1952, and reported by the AAR 
Committee, substantiates the cold- 
weather conditions found in service. The 
service rendered by this journal box in 
preventing hotboxes has been highly suc- 
cessful and the one instance of trouble, 
officially reported, could not be at- 
tributed to waste grab caused by dis- 
placed waste. 

The inside edge of the specially shaped 
ledge forms the packing line approxi- 
mately 1 in. below the center line of the 
journal, insuring that the waste will not 
be applied too high or too low. The 
waste-retaining cavity at the mouth end 
of the box assists in keeping the waste 
from working out into the mouth of the 
box. It has been found that the waste 
requires practically no knifing. This 
eliminates cutting the waste by the pack- 
ing iron and the lint stays in the waste as 
there is only a slight movement of it 
under the shaped ledge when the direc- 
tion of the movement of the car is 
changed and in brake applications. It 
is only necessary to add oil to these 
boxes when required; therefore inspec- 
tion in car yards is fast. 


Packing Retainer for Railroad-Car Jour- 
nal Boxes, by H. J. Stewart, Union Spring 
and Manufacturing Co., New Kensington, 
Pa. 1953 ASME Annual Meeting paper No. 
5$3—A-107 (mimeographed; available to 
Oct. 1, 1954). 


Tuts paper describes a retainer produced 
by the Union Spring and Manufacturing 
Company of New Kensington, Pa. This 
device is die-formed from spring-steel 
wire ordered to ASTM specifications, 
A-229-41, composition B. The blanks 
are in. diam by approximately 95 
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in. long. Approximately eight forming 
operations are utilized before the 16-gage 
steel clips are clinched into place. The 
final operation, stress-relieving, removes 
all forming stresses and stiffens the wire 
for the severe duty it must perform. 

The arms, which are 7/s in. wide, pro- 
vide ample contact with the top of the 
packing for § X 9-in., 5/2 X 10-in., and 
6 X ll-in. boxes. The grid portion, de- 
signed with proper form to hold the 
waste in a compact condition under 
the collar, rests in place on the bottom 
of the box. From this static position 
the retainer is suitably braced with ex- 
tensions terminating in corners at the 
rear side of the wedge stops. 

Definite flexibility is provided in these 
vertical extensions to allow for easy appli- 
cation and removal, also for the differ- 
ence in the size of the § X 9-in. and §'/ 
X 10-in. boxes which take the combina- 
tion retainers. 


Spring-Type Packing Retainer for Jour- 
nal Boxes, by M. F. Brunner, Spring Pack- 
ing ny Chicago, Ill. 1953 ASME 
Annual Mecting paper No. 53—A-108 
(mimeographed; available to Oct. 1, 1954). 


Tuis paper considers the spring-type 
packing retainers applied to the journal 
box to keep the packing from being 
worked toward the front of the journal 
box and thereby prevent the packing 
from settling away from the journal. 
The device also is designed to prevent the 
packing from being carried between the 
journal and bearings in the form of a 
‘waste grab." 

The spring-type packing retainer has 
been designed to hold the packing in posi- 
tion in the journal box. The packing 
retainer is a spring wire form made from a 
single strand of wire, clipped together, 
and stress-relieved after forming to re- 
store the elastic limit. The retainer fits 


View of spring-type packing retainer. 


inside the journal box over the packing. 
It is manufactured from oil-tempered 
basic spring-stecl wire and can be divided 
into three functioning parts: (1) The 
horizontal arms resting on the packing 
parallel to the journal and extending to 
the rear of the box; (2) the baffle located 
below the collar against the packing rest- 
ing on the bottom of the box; and (3) 
the vertical arms that extend up the side 
of the journal box over the journal to the 
wedge hole locking the retainer in its 
operating position. 


A New Mechanical Oiler for Car Jour- 
nals, by V. E. McCoy, Mem. ASME, Chi- 
cago, aaa ag St. Paul, and Pacific Rail- 
road Company, Chicago, Ill. 1953 ASME 
Annual Meeting pa No. 53—A-109 
(mimeographed; available to Oct. 1, 1954). 


A new type of mechanical oiling device 
for railroad-car journals is described. 
Balls rolling in a specially formed race- 
way, designed to fit into the bottom of 
the box and provide contact with the ro- 
tating journal, alternately dip into the oil 
sump and contact the journal to provide 
the lubrication required. 


Lubricator as installed in a journal box. 


Comment is also made on the relative 
merits of the solid-type journal bearing 
as compared to roller-bearing appli- 
cations, with particular reference to 
switching operations. The author be- 
lieves that solid-bearing equipped cars 
can be switched more economically than 
roller-bearing cars. Comment is made 
on the possibilities of improving the 
solid-bearing application at relatively 
low cost to meet the demands of railroad 
service. 

The Ballube, as the device is known, 
works on the same principle as the ring 
oiler that has been used for many years. 

The accompanying photo shows the 
Ballube installed in the box. The balls 
at the upper part of the Ballube are in 
contact with the under side of the jour- 
nal. A slot in the top exposes the balls 
for this purpose. Rotation of *he jour- 
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nal causes the balls to roll around the 
raceway. As they travel through the 
lower portion they pass through the oil. 
A portion of the oil is then carried up to 
the journal. Openings in the bottom of 
the castings permit oil to come into the 
raceway. 

The action is similar to that of a pump. 
The oil is delivered to the journal in a 
solid stream, without foam or fine spray. 
As the oil contacts the rotating journal it 
is carried up to the bearing and is spread 
from end to end of the bearing in the oil 
groove. The surplus oil cither drops off 
the edge of the bearing or passes on to the 
raised portion of the axle at cither end, 
where it is thrown off by centrifugal 
action. 


Modernizing Journal Lubrication, by Kar! 
Klingler, Roth Rubber Company, Chicago, 
Ill. 1953 ASME Annual ting f 
No. 53—A-110 (mimeographed; available 
to Oct. 1, 1954). 


Accorp1nG to reliable figures, at least 
80 per cent of all hotboxes are caused by 
the waste. This paper shows a new 
method for adequate journal lubrication 
by not using waste. Free oil is used 
which is transferred by simple means 
from the bottom of the box to the jour- 
nal. Efficient sealing means are provided 
to keep the oil in the box. The conver- 
sion to this new art of free-oil lubri- 
cation can be performed readily on the 
existing equipment. 

A definite aim was to establish the use 
of a simple lubricating device that would 
not require costly installation expense 
yet provide an adequate oil supply to the 
bearing. In solving this problem, three 
phases of design were kept in mind. 

One phase involved the journal-box 
lid. The lid, having a metal-to-metal 
contact with the rough, unmachined face 
of the journal box, does not seal out the 
road dirt and moisture; neither does it 
keep the oil in. The problem of a proper 
and effective seal was solved in designing 
a seal of soft, resilient rubber molded 
around a metal insert, with a built-in 
breather device, fastened to the lid by 
means of either spot welding, cold rivet- 
ing, or by the use of a spring clip. 

The rear seal, required in order to use 
free oil for journal lubrication, presented 
another design problem. The present 
rear seal, or dust guard, is a loose-fitting 
plywood or composition material that 
does not seal the dust-guard well area. 
The seal designed uses a hard-rubber seal- 
ing ring around the journal and com- 
prises two lips. One lip, in the direction 
of the interior of the journal box, is de- 
signed to keep the oil in. The other lip, 
extending in the direction of the wheel, 
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Longitudinal section of free-oil lubri- 
cated journal box: A, yoke of lubricator; 
B, clamping arms; C,, emergency-feed 
roll; C,, main-feed roll; D, rolls; E, 
rubber disk; 1, sealing lip of rear seal; 
2, sealing lip of rear seal; 3, flanges of 
rear oak 4, hydraulic-pressure tube; 
11, lid seal; 12, metal insert in lid seal. 


has to seal out the road dirt, moisture, or 
other elements. 

The third problem was to create the 
means of bringing an adequate supply of 
lubricating oil to the solid bearing by de- 
signing a device that would be low in 
cost and trouble-free. This problem was 
met by the design of a device which 
clamps to the journal and relates only 
thereto. Rolls, at the lowest point of 
the journal, transfer oil to the journal, 
the oil from the journal entering the 
bearing. 


The Plypak—A Resilient, Oil-Resistant 
Rubber Journal-Box Waste Container 
and Retainer, by J. W. Hulson, Mem. 
ASME, Waugh Sectpnins Co., Chicago, 
Ill. 1953 ASME Annual Meeting paper No. 
53—A-123 (mimeographed; available 
to Oct. 1, 1954). 


Tue Plypak described in this paper has 
three separate functions. 

First, it is a waste container. The 
Pak is compressed and put in the box and 
the waste packed into the Pak in the nor- 
mal manner with standard AAR packing 
knife according to AAR _ lubrication 
manual's instructions or to suit the rail- 
road's standard practice. It has been 
found desirable to use a back roll made 
on the spot from loose packing to insure 
filling the Pak at the fillet end. Addi- 
tional rolls can be added or the continu- 
ous packing method used. 

Second, the Plypak is a waste retainer. 
When the brass is lifted from the journal 
from car impacts the box rises. When 


‘the distance between axle centers is in- 


creased by brake action (single brakes), 
the brass is tipped and the box rises. 
In both cases the sponging is crowded up 
on either side of the journal and does not 
return to normal position until it is 
again ‘set up."’ When these impacts 


occur with a Plypak-protected box, the 
sponging is retained by the combs—the 
resilient portion in the bottom flexes 
and the waste is forced back to normal 
position when the journal and brass re- 
turn to normal. 

The Plypak is also a pump. The roll- 
ing of the wheel over joints develops verti- 
cal action of the box and, since the waste 
is contained and retained, it is under a 
constant movement of squeezing and 
relaxing. This not only pumps oil con- 
tained in and under the Pak into the 
waste but develops a washing or cleaning 
action which climinates glazing from 
the usual accumulation of dirt on the top 
of the waste. 


Hotboxes—Some Fundamental Prob- 
lems, by J. W. Hawthorne, Mem. ASME, 
Atlantic Coast Line Railroad Co., Wilming- 
ton, N. C. 1953 ASME Annual Meetin 
paper No. 53—A-104 (mineographed; 
available to Oct. 1, 1954). 

Tus paper deals with some of the diffi- 
culties encountered in the operation of 
railroad cars, locomotives, and other 
equipment, with regard to hot journals 
experienced with friction-journal bear- 
ings lubricated by capillary action 
through cotton-thread waste-type pack- 
ing. Some of the inadequacies and prob- 
lems encountered with the present fric- 
tion-journal assembly and in maintenance 
practices ate outlined. Some sugges- 
tions are presented for controlling this 
situation more effectively. It is noted 
that much of the data needed to assist in 
solving the problem are already availa- 
ble. If known and proved corrective 
action is applied in a practical manner 
by the railroads collectively, it will be 
possible to achieve reduction in the nu- 
merous accidents and delays to movement 
of railroad equipment presently at- 
tributed to the “‘hotbox."” 


Effect of Viscosity on Car Journal Oils on 
the Running Temperature and Other 
Characteristics of Journal-Bearing 
Performance, by W. M. Keller, Mem. 
ASME, Association of American Railroads, 
Chicago, Ill. 1953 ASME Annual Meetin 
paper No. 53—A-111 (mimeographed; 
available to Oct. 1, 1954; to be published in 
Trans. ASME). 


Tue effect of viscosity in journal oil 
has been the subject of discussion for 
many years. Until recent years no daca 
had been obtained with sufficient accu- 
racy and in sufficient quantity to estab- 
lish the optimum viscosity for oils in the 
journal box. In more recent years, with 
laboratory test equipment, it has been 
possible with controlled conditions to 
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isolate the oil as a variable and obtain 
reliable data on this subject. 

A consideration of this problem shows 
that with full hydrodynamic lubrication 
the asperities of journal and the bearing 
are separated by a film of oil. There may 
be minor areas in which this condition 
does not obtain. However, the general 
separation of the two surfaces must take 
place, as it is evident that if large areas 
of the bearing were in metal-to-metal 
contact, the wear which results would be 
of a much higher order and bearing failure 
more frequent. When bearings have a 
hydrodynamic film and the metal surfaces 
are not in contact, the heat developed in 
a journal box is from two sources: 
(1) The pressure of the waste against the 
bottom of the journal and (2) the vis- 
cous shear of the oil film between the 
bearing and the journal. 


Effect of Off-Center Brake-Rod Pull on 
the Performance of Railroad Freight- 
Car Trucks, by H. T. Rockwell, New York 
Central System, New York, N. Y. 1953 
ASME Annual Meeting paper No. 53— 
A-1 3 (mimeographed; available to Oct. 1, 
1954). 


Tue effect of off-center brake-rod pull 
on the skewing of trucks has been ana- 
lyzed quantitatively by W. H. Sparing 
with the conclusion that ‘‘since the 
torque transmitted to the brake pull rod 
is the same order of magnitude as the 
frictional restraint at the center plate, it 
does not appear probable that the brake 
pull rod is a primary factor in truck 
skewing.” 

In order to check the results of Spar- 
ing's quantitative analysis, two 70-ton- 
capacity and one §5-ton self-clearing hop- 
per cars were chosen for road tests. One 
70-ton car was equipped with the con- 
ventional Vulcan-type truck with the 
bottom brake rod beneath the bolster and 
the brake pull rod off center 10'/, in. 
The other 70-ton-capacity car was 
equipped with Barber type S-2 trucks 
with the brake bottom rod running 
through the bolster. The §5-ton-capac- 
ity car had type A-3 “Ride Control’’ 
trucks with the brake pull rod 15'/» in. 
off center of the car 

The test apparatus consisted of side- 
frame extensions with indicators cen- 
tered on a bulls’-ceye in the center of a 
board mounted over the coupler on one 
end of each car. Motions of the truck 
side frames in relation to the center line 
of the center sill and to each other were 
recorded on movie films. The tests con- 
sisted of stopping on tangent track from 
speeds of 15 and 40 mph with heavy con- 
tinuous-service reductions and emergency 
applications of the brakes. 
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The cars were first tested under capa- 
city loading. When no skewing or nos- 
ing of the trucks was caused by brake 
applications, the tests were repeated with 
cars running light. 


Hotboxes and Train Operation, by G. R. 
Andersen, Chicago and Northwestern Rail- 
way Co., Chicago, II]. 1953 ASME Annual 
Meeting paper No. 53—A-124 (mimeo- 
graphed; available to Oct. 1, 1954). 


Tue almost complete failure to pro- 
vide satisfactory car-journal operation is 
interfering with the safe and economical 
operation of the railroads. The re- 
ported number of journal failures, set 
outs, and delays to trains is terrific. 
While in some territories and on some 
railroads there are reported improve- 
ments in operation, the over-all picture 
is far from what it should be. 

Statistics issued by the Association of 
American Railroads Monthly show that 
in the period January to June, 1953, in- 
clusive, there were 72,257 cars set out 
from trains en route. The miles oper- 
ated per hotbox were 237,336. While 
these figures show some improvement 
over the same period in 1952, with a 
mileage of 212,813, certainly an average 
of 12,000 set outs monthly reflects an 
unhealthy condition. 

The dry and hot weather prevalent in 
the months of June, July, and August 
and the extreme cold weather in some 
states during December, January, and 
February cause a rise in the number of 
hotboxes. While there might be some 
letdown in servicing attention during 
these months, it is of little consequence. 
The conclusion has been reached that 
inadequate lubrication is largely a con- 
tributing factor. Waste as a lubricator 
is sensitive to atmospheric conditions. 
Consequently, the primary consideration 
is the use of an oil having maximum mo- 
bilicy in its functional relation with 
waste that will adequately feed oil to the 
journal under widespread temperatures. 
Viscosity of the oil is the controlling fac- 
tor in its rate of feed through the waste. 
An optimum all-season car oil must have 
viscosity characteristics that will elimi- 
nate the delay time of feeding to the 
journal on starting and supply an excess 
of oil to the bearing over the entire range 
of operating speeds regardless of tempera- 
tures encountered. 

The author's company uses an oil hav- 
ing a viscosity of 40-42 sec Universal 
Saybolt at 210 F. Laboratory operating 
tests and studies indicated that a properly 
blended and compounded oil having a 
viscosity 40-42 would have satisfactory 
mobility in the waste pack under all tem- 


perature conditions; would satisfy ade- 
quately lubrication in the fluid-film re- 
gion of lubrication under maximum 
loads; and would reduce materially the 
torque in starting and slow-speed opera- 
tion. 


Wrought-Steel Passenger-Car Wheels 
From a Consumer’s Standpoint, by A. 
M. Johnsen, The Pullman Co., Chicago, Ill. 
1953 ASME Annual Meeting paper No. 
53—A-113 (mimeographed; available to 
Oct. 1, 1954). 


From a consumer's standpoint, the 
selection and use of wheels in passenger- 
car services resolves itself into two funda- 
mental considerations: First, that the 
class of wheel is assured safe for the kind 
of operation involved, and second, the 
matter of cconomy. Wrought-steel 
wheels produced by present-day methods 
of manufacture are adequate upon proper 
selection to all classes of passenger-train 
services. However, when we consider 
the original cost of the wheel and the 
accumulated charges in the maintenance 
of the wheel, principally change-out 
periods and wear limits, the economic 
aspects become of great importance. 
These costs constitute a substantial por- 
tion of total passenger-car-maintenance 


cost. 
This paper outlines briefly basic con- 


siderations in the selection of proper class 
of wheels for passenger-car services to 
insure safe operation and discussion of 
matters pertaining to their economic main- 
tenance. The paper also discusses briefly 
types of past and present service defects 
in passenger-car wheels and thermal 
effects which result from undue braking 
in certain classes of train operation. In 
the interest of good wheel maintenance, 
references are made to established wheel 
practices of the Association of American 
Railroads and the economy of proper in- 
spection and turning of the wheels. 


Measurement of Stresses Imposed on 
Wheels in Diesel-Locomotive Service, 
by L. L. Olsen, Association of American 
Railroads, Chicago, Ill. 1953 ASME 
Annual Meeting paper No. 53—A-114 
(mimeographed; available to Oct. 1, 1954; 
to be published in Trans. ASME). 


Tue extensive dieselization program 
being carried on by the railroads has 
reached a point where wheel failures in 
this type of service have indicated the 
desirability of obtaining data on the serv- 
ice stresses they encounter. These fail- 
ures are different from wheel failures 
which have been experienced previously 
in other types of service and are generally 
characterized by (1) progressive shatter- 
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ing of rims (oyster-shell fractures), 
(2) progressive failures occurring through 
stamping on the rims, and (3) circumfer- 
ential plate fractures. While the inci- 
dence of these failures is low, the occur- 
rence of these types of failures in sufh- 
cient numbers has led to the implication 
that when operating under actual service 
conditions, diesel locomotives may pro- 
duce service stresses that are different 
from those which would be antici- 
pated from the knowledge of weight 
and other recognized characteristics of 
this type of equipment. 

Tests made on locomotives under field 
conditions are necessary to secure the 
type of data needed for an understanding 
of the forces and stresses imposed on a 
diesel wheel. A program designed to 
secure this data has been set up by the 
Association of American Railroads. 

This paper attempts to give a brief 
description of the objectives and scope 
of the research program, the test equip- 
ment and instrumentation used, the prob- 
lems involved in carrying out the pro- 
gram, the solutions to date of such prob- 
lems, and the work that has been accom- 


plished. 


Wheel Performance With Disk Brakes, 
by Paul V. Garin, Mem. ASME, Southern 
Pacific Co., San Francisco, Calif. 1953 
ASME Annual Meeting paper No. 53— 
A-115 available to Oct. 1, 
1954; to be published in Trans. ASME). 


Tue use of disk brakes under railroad 
equipment has materially affected wheel 
performance. Removal of brake shoes 
from wheel treads has eliminated the 
thermal-cracking problem. Another 
type of defect, so-called ‘‘chain slid- 
ing,’ has entered the picture with 
disk brakes. Selection of the proper 
class of wheel is important for best per- 
formance. This paper discusses briefly 
the factors involved in the operation 
of wheels with disk brakes as compared 
with clasp or on-tread brakes. 


Wheel Defects in Equipment With Clasp 
Brakes, by M. S. Riegel, New York Central 
System, New York, N. Y. 1953 ASME 
Annual Mecting paper No. 53—A-116 
(mimeographed; available to Oct. 1, 1954). 


SHeiinG and thermal cracking of mul- 
tiple-wear wheels in modern diesel loco- 
motives and multiple-unit passenger cars 
are discussed. Heavier wheel loads and 
changed requirements of service have re- 
sulted in differences from the familiar 
pattern of wheel defects. Inprovements 
in the wheel-making art and design 
changes are necessary to Meet current 
service requirements. 
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If wheel defects are to be avoided or 
minimized, careful attention to the de- 
sign of car or locomotive is necessary to 
permit use of the largest wheel diameter 
feasible to reduce unit loading to a point 
where the available steels in use will not 
exceed their endurance limits. However, 
the selection of a wheel design, composi- 
tion, and heat-treatment for a particular 
type of equipment always has been a 
matter of compromise. Steel composi- 
tion and heat-treatment are dictated by 
the service requirements. Briefly, the 
highest possible carbon content and rim 
hardness are designated to insure maxi- 
mum wear without thermal cracking. 


1.5 Per Cent Carbon Cast-Steel Railroad- 
Car Wheels, by N. A. Matthews, Ameri- 
can Brake Shoe Co., Mahwah, N. J., and 
R. A. Flinn, University of Michigan, Ann 
Arbor, Mich. 1953 ASME Annual Meetin 
paper No. $3—A-118 (mimeographed, 
available to Oct. 1, 1954; to be published in 
Trans. ASME). 


A 1.5 percent carbon cast-steel wheel, 
designated AARX-2, has been developed 
for freight-car service after 12 years of 
research and six years of evaluation by 
numerous laboratory and_field-service 
tests. Pilot-plant production has been 
initiated to prove the economics of the 
process of manufacture. On the basis of 
two and a half-million car-miles of service 
under typical and severe conditions wear 
rate is comparable to that of one-wear 
wrought wheels. Little tendency for 
abnormal flange wear has been observed, 
and a minimum of “‘shell out’’ conditions 
are expected. Dynamometer and service 
tests have demonstrated conclusively 
that the wheel overcomes the thermal- 
checking problem due to brake-shoe 
action. 

Ductility at the 1.5 per cent carbon 
level is achieved by a combination of 
close analysis control and a two-stage 
heat-treatment which produces a pear- 
litic structure with carbides favorably dis- 
persed. The excess carbide promotes 
improved wear resistance at a given hard- 
ness level. 


The Use of Steel Wheels in Freight 
Service, by Bruce C. Gunnell, Mem. ASME, 
Southern Railway, Washington, D. C. 
1953 ASME Annual Meeting paper No. 
53—A-119 (mimeographed; available to 
Oct. 1, 1954). 


Tue use of steel wheels as compared 
to chilled-iron wheels on freight equip- 
ment has long been a subject of contro- 
versy among both railroad men and 
wheel manufacturers. 

One of the costs which has been quite 


a debatable subject among certain manu- 
facturers and railroad users of wheels is 
the comparison of the costs of accidents 
resulting from chilled-iron wheels as 
against stecl wheels. To this a few basic 
points will show how this problem can 
be answered. The AAR condemning 
limit for a chilled-iron wheel flange is 
1'/, in. in thickness, */s in. above the 
tread. For a steel wheel it is "/16 
in. This means past practice has shown 
that the stecl-wheel flange is stronger 
than the chilled-iron wheel. 

There has been a recent recommenda- 
tion duc to flange failure on wheels under 
70-ton covered hopper cars to prohibit 
the use of chilled-iron wheels under these 
cars. 

Another fact that should not be over- 
looked is that diesel and passenger cars 
are equipped with steel wheels. 

Seven years, in general, is figured a 
good service life for a chilled-iron wheel 
and 2'/, times this is a conservative life 
for a one-wear wrought-steel wheel. 


Properties of Metals 


The Stress-Rupture Properties of Some 
Chromium - Nickel Stainless - Steel 
Weld Deposits, by R. D. Wylie, The Bab- 
cock & Wilcox Company, Barberton, Ohio, 
C. L. Corey, University of Michigan, Ann 
Arbor, Mich., and W. E. Leyda, The Bab- 
cock & Wilcox Research Center, Alliance, 
Ohio. 1953 ASME Annual Meeting paper 
No. 53-—A-152 (mimeographed; availa- 
ble to Oct. 1, 1954; to be published in 
Trans. ASME). 


Tue data presented on the high-tem- 
perature properties of stainless-steel weld 
deposits indicate that weld metals have, 
in general, lower rupture strength than 
wrought materials of corresponding 
chemical analysis, particularly at tem- 
peratures above 1200 F. Deposits which 
were columbium-stabilized showed bet- 
ter stress-rupture propertics than those 
without columbium. Additional work 
appears to be necessary to develop weld- 
ing electrodes suitable for use at tempera- 
tures above 1200 F. 

The test data show that austenitic 
weld deposits exhibit low rupture duc- 
tility at elevated temperatures as com- 
pared with corresponding wrought ma- 
terials. The significance of this with re- 
gard to service requirements is not clear 
at this time. Recent testing has shown 
that there may be some possibility of 
improving the rupture ductility, particu- 
larly in short-time tests, by chemical and 
structural modifications of the austenitic 
materials. 

A testing program for evaluating the 
high-temperature strength and the resid- 
ual room-temperature mechanical pro- 
perties after exposure at clevated tem- 
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peratures of austenitic welded joints is 
now being conducted in the laboratories 
of The Babcock & Wilcox Company. 
This paper presents the first progress re- 
port of the program. 


Some 12 Per Cent Alloys for 1000 F to 
1200 F Operation, by D. L. Newhouse, 
B. R. Seguin, and E. M. Lape, General Elec- 
tric Company, Schenectady, N. Y. 1953 
ASME Annual Meeting paper No. 53— 
A-168 (mimeographed; available to Oct. 1, 
1954; to be published in Trans. ASME). 


Tus paper presents a discussion of im- 
portant enginecring propertics of some 
martensitic 12 per cent Cr alloys for use 
at temperatures up to 1200 F. Detailed 
high-temperature creep-relaxation and 
stress-rupture data are given for 12 per 
cent Cr (Type 403) and for six alloy 
modifications including 12 per cent Cr- 
Co-W-V, 12 per cent Cr-W-V, 12 per cent 
Cr-Mo-V, 12 per cent Cr-Mo-W-V, 12 
per cent Cr-Cb, and 12 per cent Cr-Ni-W. 
Other properties such as thermal expan- 
sion, modulus of elasticity, resistance to 
stress corrosion, and so forth, are dis- 
cussed, 

Some of the modified 12 per cent Cr 
alloys offer a combination of properties 
which make them attractive for a number 
of high-temperature applications. 


Results of Service Test Program on 
Transition Welds Between Austenitic 
and Ferritic Steels at the Philip Sporn 
and Twin Branch Plants, by G. E. Lien, 
Mem. ASME, American Gas & Electric 
Service Corp., New York, N. Y.; F. Eberle, 
The Babcock & Wilcox Company, Alliance, 
Ohio; and R. D. Wylie, The Babcock & 
Wilcox Company, Barberton, Ohio. 1953 
ASME Annual Meeting paper No. 53— 
A-150 (mimeographed, available to Oct. 1, 
1954; to be published in Trans. ASME). 


Transition welds between austenitic 
and ferritic stecls have been a source of 
interest and discussion as to their suita- 
bility and strength for high-temperature 
service. The difference in expansion 
coefficients has been the main disturbing 
element which would tend to promote 
failure of a welded joint under tempera- 
ture variations. 

A test program was sect up to give ad- 
vance operating information on the dis- 
similar-metal welds installed on the 
American Gas and Electric Company 
System in the units of the Philip Sporn 
Plant of Appalachian Electric Power 
Company, The Ohio Power Company, 
and in unit No. § of the Twin Branch 
Plant of the Indiana & Michigan Electric 
Company. After cycling weld-test ves- 
sels, small surface notches and subsurface 
cracks have formed at the fusion lines 
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between the austenitic weld metal and the 
ferritic pipe. The program and findings 
to date are described in this paper. 


Cyclic Heating Test of Main Steam Pip- 
ing Materials and Welds at Sewaren 
Generating Station, by H. Weisberg, 
Mem. ASME, and H. M. Soldan, Mem. 
ASME, Public Service Electric and Gas Co., 
Newark,N. J. 1953 ASME Annual 
paper No. 53—A-151 (mimeographed; 
available to Oct. 1, 1954; to be published 
in Trans. ASME). 


Tus paper describes a continuation of 
previously reported cyclic heating tests of 
austenitic and ferritic piping and welds, 
representing the main steam piping in- 
stalled at Sewaren Generating Station. 

In the current test a section made up 
of these materials was subjected to ther- 
mal cycling from room temperature to 
1100 F, and from atmospheric pressure to 
the operating pressure of 1500 psi. The 
heating and cooling rates were somewhat 
more severe than are experienced during 
regular starting and shutting-down con- 
ditions in the actual piping systems. 
Results show that 100 cycles did not pro- 
duce any cracking. It is proposed to con- 
tinue the test to destruction by further 
cycling and the addition of external bend- 
ing forces. 


Effect of Certain Elements on the Graphi- 
tization of Steel, by R. J. Fiorentino, 
A.M. Hall, and J. H. Jackson, Mem. ASME, 
Battelle Memorial Institute, Columbus, 
Ohio. 1953 ASME Annual Meeting pa 
No. 5$3—A-153 (mimeographed; availa- 
ble to Oct. 1, 1954; to be published in 
Trans. ASME). 


AN investigation was undertaken to 
obtain information on (4) the relation- 
ship, if any, between the aluminum and 
nitrogen contents of a stcel and the sus- 
ceptibility of the steel to graphitization, 
(6) the manner in which chromium in- 
fluences the process, and (¢) the effect of 
normal amounts of Man, Si, S, and P in the 
graphitization of steel. 

Twelve laboratory heats of iron-carbon 
alloy were made from specially prepared 
melting stock. Various amounts of Al, 
N, Cr, Mn, Si, S, and P were added to 
these heats. They were forged to °/s-in- 
square bar, variously heat-treated, bead- 
welded and tested for graphitization at 
1025 F for periods of time extending to 
8000 hr. 

Information on the progress of 
graphitization in the specimens was 
obtained by metallographic examination. 
The data included the number of graphite 
nodules per unit area (as a measure of 
nucleation), the average nodule diame- 
ter, and the per cent conversion of car- 


bide to graphite—all as functions of time. 

The evidence generally indicated that 
the graphitization process, whether oc- 
curring in the weld-heat-affected zone 
or in unaffected parent metal, took place 
by means of a nucleation and growth 
mechanism, which envisages a time rate 
of nucleation. 


| How to Order ASME Papers 
Copies of ASME technical papers 
digested this month are available un- 
til October 1, 1954, at 25¢ each to mem- 
| bers, 50¢ to nonmembers. 
| Acceptable methods of payment are 
| by check, U. S. postage stamps, free 
coupons' supplicd to every ASME 
| member, and purchased coupons—ten 
of which a member may buy for $2 and a 
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quantity wanted, or use order form. 
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Order Department, 29 West 39th Street, 
New York 18, N. Y. 
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Comments on Papers 


Machining Integral 


Aircraft Structures 


Comment by J. Daugherty! 


This discussion deals with the equip- 
ment for milling integral skins and, par- 
ticularly, the hypro skin miller of the 
writer's company. In his paper? the 
author has shown a keen understanding 
of the machine and has been very gen- 
erous in attributing some of the difficul- 
ties encountered to the original specifica- 
tions. It seems to be general, with pur- 
chasers of large machine tools, that they 
cannot resist the desire to incorporate in 
the specifications all the functions that 
can be conceived. This usually makes it 
difficult for the designer to provide the 
necessary functions in the best utility. 

In answer to problems raised by the 
author the following comments are 
offered: 


1 Feed rates are too slow. It is assumed 
that the slow feed rates referred to mean 
the usable feed rates which are limited by 
the vertical rate of motion of the hy- 
draulic tracer unit. This rate was origi- 
nally 50 ipm and was reached without 
oscillation when the machine was demon- 
strated originally. Oscillation being a 
function of the long hydraulic lines and 
the long mechanical feedback shafts, it is 
difficult to maintain both in the condition 
to prevent it. However, on machines 
with shorter rails this condition dis- 
appears. Even on machines of 10-ft 
width with rails to accommodate two 
heads the condition is much better. 

At present, we are setting up the 
equipment in our Research Department 
to test several other tracing systems 
which will eliminate the long hydraulic 
lines and mechanical feedback and hope 
to have a solution in the next few 
months. 

2 Machines will not hold close tolerance. 
Here, the tolerance is mostly a function 
of the tracing system and improvement of 


1! Giddings & Lewis Machine Tool Company, 
Fond du Lac, Mich. 

2**Machining Integrally Stiffened Struc- 
tures,"” by J. C. Borger, Mecnanicat Enai- 
NEERING, vol. 75, November, 1953, pp. 871- 
874. 
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the tracing system will improve the 
accuracy. The machine proper is of 
massive and rigid construction and will 
machine a capacity-size sheet within 
limits of a few thousandths. 

3 Loading time is excessive. Recent 
designs of chucks have incorporated a 
pattern of lifting plungers which raise 
the sheet free of the chuck so that a 
fifing rig can be used. This facilitates 
loading and unloading. 

4 Cam-changing and positioning are too 
slow and not accurate. 

5 Machines have inadequate chip-dis- 
posal systems. A vacuum chip-disposal 
system which will pick up and dispose 
of about 95 per cent of the chips has been 
developed in our Research Department. 
While it has not been proved in produc- 
tion, we are looking for an opportunity 
to apply it to a production job. 

6 Machines require excessive maintenance. 
The problem of maintenance is mainly 
one of proper training of the operating 
and maintenance personnel. There are 
many more complicated pieces of equip- 
ment than a skin mill in everyday 
satisfactory production. Calculating 
machines, business machines, printing 
presses, weaving machines, and many 
others are operated and maintained. 
These developments have been made over 
a long period of time, and, in some cases, it 
is a special trade to operate and main- 
tain the machines. This can be accom- 
plished with a skin mill if given time 
and study. 

7 Machines do not provide for quick change 
and accurate cutter positioning. 

8 Machines do not have adequate table- 
positioning equipment. Techniques are 
available to provide automatic precision 
positioning of machine elements. We 
supply automatic positioning on our 
horizontal boring mills and it can just 
as well be made available on a skin 
mill. 


2 

Therreal trouble with integral-ribbed 
aircraft skin-milling is the lack of faith 
of the airframe manufacturers themselves 
in the process. While the military 
people and airframe manufacturers prac- 
tically all admit that the use of milled 
skins is essential to the manufacture of 
high-performance aircraft, only one has 


shown any inclination to finance the 
development of machines to produce 
them. 

The writer's company is the major 
producer of skin-milling machines. We 
either have or have had commitments 
providing for plowing back every cent 
of profit on skin mills in research to 
provide machines to eliminate all the 
criticism in the author's list. We re- 
cently quoted a major manufacturer of 
military planes on a machine to mill a 
production integrally ribbed wing panel. 
The machine was quoted as completely 
automatic, as to precision cutter, head, 
table and chuck positioning, providing 
automatically variable feed rates and 
machining variable paths without cams 
or cam changing. Automatic chip 
pickup and conveying were included. 
However, we were told that the cost 
could not be justified on a facilities 
contract and no funds were available for 
a development contract. 

In addition, the manufacturer thought 
that milled skins might be superseded by 
extrusions or even welded-steel construc- 
tions in the near future. With this 
attitude on the part of the airframe manu- 
facturer, one cannot expect a machine- 
tool manufacturer to spend his own 
money on development of a skin-milling 
machine. With all the billions of dollars 
spent on aircraft development and 
hundreds of millions spent on forging 
and extrusion presses and such, skin- 
milling machines are bought on a dollar- 
per-pound basis equal to machine tools 
of equivalent size for long-term indus- 
tries. 

When money is available provision of a 
highly productive, accurate machine is 
simple. All the necessary techniques 
are available and just require a little 
product improvement. 


Comment by A. C. Slatter® and 
G. A. Fairbairn’ 


The author has presented an interesting 
paper, pointing out some of the prob- 
lems involved in machining integrally 
stiffened structures. We at North Ameti- 
can consider ourselves one of the pioneers 


Los 


Inc., 


*North American Aviation, 
Angeles, Calif. 
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in this field and are fully in accord with 
the author's statements regarding ma- 
terial and machine problems. 

There is another consideration in the 
use of this type of structure which we 
feel should be mentioned. While the 
utilization of machined integrally stiff- 
ened structure is solving many of the 
problems in modern aircraft, it is well to 
caution against its wholesale usage by 
designers. Cost and machine time are 
two limiting factors which must be 
considered. 

By way of illustration, we would like 
to point out that four sculptured skins 
for one of our newer airplanes cost 
approximately $8400 and there is roughly 
a loss of 1960 Ib of material in machine 
chips in machining each skin. The fore- 
going figures should be compared to an 
approximate cost of $600 and a loss of 170 
Ib in machine chips on a similar but 
earlier airplane. In regard to machining 
time, the four skins for the newer airplane 
required approximately 160 machine 
hours using a skin-milling machine in 
the $200,000 class, as compared to ap- 
proximately four machine hours re- 
quired for the skins on the earlier air- 
plane. 

The foregoing illustration points out 
the potential danger of designing our- 
selves right out of a high rate of produc- 
tion on modern airplanes. As the de- 
signers increase the complexity of de- 
signs using machine-sculptured structure, 
the cost and machine hours accelerate 
upward ata terrific rate. The intelligent 
application of machined integrally stiff- 
ened structure requires close co-ordina- 
tion between the designer and the 
machine shop. In this way, the maxi- 
mum benefits of the new design concept 
can be utilized without exceeding the 
limits of practicability. 


Comment by K. F. Thornton‘ 


The aggressive manner in which the 
author's company has devised ways and 
means to utilize the available materials 
is to be commended. This approach is 
the basis for progress. 

Some attention, we think, always will 
have to be given to the problem of resid- 
ual stresses when extensive machining 
is done. All of the methods we now 
have, even if they are performed to 
theoretical perfection, are capable only of 
reducing the level of residual stresses. 
None of them brings the stresses right 
down to zcro. 

It was most fortunate that the big 


* Head, Aircraft Section, Sales Development 
Division, Aluminum Company of America, 
New Kensington, Pa. 
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roller leveler installed in postwar sheet 
and plate mill of the writer's company 
for the purpose of producing the flattest 
possible heavy plate was also capable of 
eliminating a large part of the residual 
quenching stresses. 

Perhaps it would be in order to say 
that the writer's company is making 
some headway in the matter of providing 
wide, extruded sections which will be 
suitable for many of these panels. Ma- 
chining will be greatly reduced and the 
original stock will be less expensive than 
plate. 


Author's Closure 


It is evident that the discussers on 
“Machining Integrally Stiffened Struc- 
tures’’ are aware of the problems and are 
doing something about them. Since the 
presentation of the paper considerable 
progress has been made particularly in the 
reduction of residual stresses in heavy 
aluminum-alloy plate. 


J. C. Borger.° 


Batch Weighing 
Comment by D. B. Kendall*® 


The author is to be complimented on 
his thorough and yet concise presenta- 
tion’ of the description and operating his- 
tory of a very interesting batching in- 
stallation. One feature which has not 
been mentioned is the requirement that 
the equipment at the scales must be ex- 
plosionproof. This is a fairly common 
condition in the chemical industry, and 
this particular installation is an example 
of a good solution to the problems in- 
volved. With the type of photoelectric 
cutoff used, the light source and photo- 
cell are housed inenclosures which comply 
fully with the Underwriters’ Laboratory 
requirements for Class I or II hazardous 
areas, but the amplifiers, relays, and simi- 
lar other items can be mounted remotely 
in a nonhazardous area where they are 
much more accessible for maintenance 
purposes. 


Proportional Control 


Referring to the author's suggestion for 
a proportional control on the feed valve 
near the point of cutoff, the main prob- 
lem is the building of a pneumatic trans- 


5 Production Methods Engineer, Lockheed 


Aircraft Corporation, Burbank, Calif. 

® Senior Electrical Engineer, Toledo Scale 
Company, Toledo, Ohio. 

Batch Weighing for Process Control," 
by A. H. McKinney, Mecnanicat 
ino, vol. 75, December, 1953, pp. 975-978. 


mitter and controller which will match 
the accuracy of the weighing scale and 
provide an easy and highly accurate 
means of adjusting the cutoff point. An 
approach to proportional control, which 
we have used on high-speed weighing 
applications for over 20 years, is the use 
of the double or two-speed cutoff. With 
this equipment the bulk of the material 
is added at a high rate of speed and, when 
almost the desired weight is on the scale, 
the feeder is slowed down so the last few 
pounds are added at a slow or dribble rate 
of feed. We suspect that this particular 
process has been speeded up so the over- 
all time for a single batch is now con- 
siderably less than originally specified. 
This means there is less time available for 
the weighing operations. If we had 
known the weighing speed would be 
such that it would be necessary to set the 
cutoff point 1 per cent of full scale be- 
low the actual weight desired, we defi- 
nitely would have incorporated the double 
cutoff control. It would not be difficult 
to add the necessary equipment to the 
existing installation so the feed would 
slow down when the flag or paddle cut 
the light beam and then stop when the 
light beam again fell on the photocell. 
This change would improve both speed 
and accuracy. 


Two-Speed Control 


In the case of liquids, two-speed con- 
trol is achieved either by closing a single 
valve partially at the first cutoff and 
closing it completely at final cutoff, or 
by using two valves in parallel or in tan- 
dem with a by-pass around one. One 
valve closes at the first cutoff and the 
other at final cutoff. If an air-operated 
diaphragm valve suitable for throttling 
contro! is used, full air pressure to open 
the valve fully can be used for the fast 
feed, and reduced pressure to hold the 
valve partly open can be applied during 
the slow or dribble feed. Two-speed 
motors are used for motor-operated feed. 
ers. 

For electric vibrating feeders, the am- 
plitude of vibration is reduced during 
dribble feed by the insertion of resistance 
in series with the feeder coil or by switch- 
ing from one adjustable transformer to 
another preset for lower voltage. 


Three-Speed Control 


Three-speed cutoff control has been 
used for some fast-weighing applications. 
It is seldom required in a batching in 
stallation, however, because the scales 
generally can be weighing the next 
batch while the preceding one is being 
mixed. 
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Reviews of Books 


Steel and Iron Materials 
Handbook 


Werxstorr-Hanpsucn UND E1sen (Steel 
and Iron Materials Handbook. Stahleisen- 
Verlag, Dusseldorf, Germany, third edition, 
1953. Binder, 53/4 & 8'/, in., 130 loose 
leaves, 78 Dm. 


Reviewed by W. Trinks' 


Tus book is a collection of 130 loose 
leaves bound in a sturdy ring binder. 
Purchasers of the book are invited to 
send their addresses to the publisher so 
that revised sheets may be sent to them. 

The book deals with every known 
property of iron and steel and also with 
some related subjects. The number of ex- 
pert authors almost equals the number of 
leaves. The treatment of each subject is 
comprehensive and yet compact. 

The first group (A) contains general 
information such as specific gravities, 
atomic weights, periodic system of ele- 
ments, metric-British conversion tables, 
tolerances, and so on. The second group 
(Band C, Dand E) describes the physical, 
and a few chemical, properties of iron 
and steel and the methods of testing them 
Corrosion, soldering, hardenability, and 
machinability are included. The third 
group (G to L) shows how properties 
are affected by production processes and 
by composition. Almost all of the com- 
monly used alloy-steels are discussed. 
Even the nonferrous hard metals (car- 
bides) are included. The fourth group 
(N to Q) is large. Its title is ‘‘Steels for 
Specific Uses,"" of which there are 51, 
including rare uses such as permanent 
magnets, clad steels, heat-resisting stecls, 
and steels that resist the action of com- 
pressed hydrogen. The fifth group (T to 
Y) includes heat-treatment and other 
treatments of steels. Among them are: 
Hot-working, cold working, machining, 
protective coatings, metallic, and non- 
metallic. 

It is impossible in a brief review to do 
justice to this loose leaf book, which de- 
serves unstinted praise. After reading it 
carefully from cover to cover this re- 
viewer decided to keep the book rather 
than follow his usual custom of giving 
reviewed German books to an engineering 
library. 

' Professor emeritus, Carnegie Institute of 


Technology, Ohiopyle, Pa. Fellow ASME. 
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And Notes on Books Received in Engineering Societies Library 


Library Services 


ENGinggrING Societies Library books 
may be borrowed by mail by ASME 
Members for a small handling charge. 
The Library also prepares bibli- 
ographies, maintains search and photo- 
stat services, and can provide microfilm 
copies of any items in its collection. 
Address inquiries to Ralph H. Phelps, 
Director, Engineering Societies Li- 
brary, 29 West 39th St., New York 18, 
N. Y. 


Books Received in Library 


AXIALKOMPRESSOREN UND RADIALKOMPRES- 
soren. By Eckert. Springer-Verlag, 
Berlin, Germany, 1953. 441 p., 11 X 8 in., 
bound. 73.50 Dm. This treatise on the ap- 
plication, theory, and calculations of axial and 
radial-flow compressors presents an extensive 
review of the fundamentals of modern turbo- 
compressors (except supersonic) as well as de- 
tailed treatment of special types. There are 
also brief chapters on turbomachines under 
unstable operating conditions and on regula- 
tion of compressors. There is an extensive 
bibliography. 

Cuamper’s Suorter S1x-Figure MatHemati- 
cat Tasies. By L. J. Comrie. Chemical Pub- 
lishing Company, Inc., New York,N. Y., 1954. 
387 p., 10 X 7in., bound. $6.50. Tables es- 
sential for purposes requiring more than four- 
figure accuracy are presented in this volume. 
Many are reprinted from the two-volume edi- 
tion, although some have been reset with a 
wider interval of argument. Among the tables 
included are logarithms of trigonometrical 
functions of angles in degrecs, minutes, and 
seconds; trigonometrical functions of angles 
in degrees, minutes, and seconds; circular 
functions, or trigonometrical functions with 
the argument in radians; exponential and 
hyperbolic functions; and many others. 


Crosep Dre Foroinc Process. By P. E. 
Kyle. The Macmillan Company, New York, 
N. Y., 1954. 140 p., & 53/, in., bound. 
$1.50. A description of drop-forging proc- 
esses of possible use as supplementary reading 
for engineering courses in forging, metal proc- 
essing, and machine design, and also as a re- 
view of the processes for design engineers and 
users of forgings. The essential steps in pro- 
ducing drop forgings are outlined and some 
of the uses of closed-die forgings are discussed. 
Fundamentals of hot-working and the proper- 
ties of forged metals are also covered. A glos- 
sary of forging terms is appended. 


Papers or Srepnen P. Timo- 
sHenko. McGraw-Hill Book Company, Inc., 
New York, N. Y., 1953. 642 p., 9'/4 & 61/4 
in., bound. $15. This volume contains most 
of Professor Timoshenko’s important articles 


contributed to periodicals in French, German, 
and English. Some handbook articles are 
peek as are book reviews, discussions of 
papers, and a few articles more technical than 
scientific. A list of Timoshenko’'s early Rus- 
sian articles and a short biographical sketch 
are included. 


Le Contro ce Statistique pes FasricaTIons. 
By R. Cavé. Editions Eyrolles, Paris, France, 
1953. 430p., 95/4 X 6'/2in., bound. 3950 fr. 
This practical treatise begins with a section 
on statistical theory, including the funda- 
mental laws of probability and distribution. 
Production and quality control are then ana- 
lyzed in detail, covering sampling, accept- 
ance lots, and other major aspects. ¢ ap- 
plication of statistical methods to research is 
also deale with at considerable length. Tables, 
graphs, and a section of useful monograms 
supplement the text. 


Tue Cycrorron. By W. B. Mann. John 
Wiley & Sons, Inc., New York, N. Y., fourth 
edition, 1953. 118 p., 68/4 X 4'/,in., bound. 
$2. An account of the development of the 37- 
inch cyclotron at Berkeley, Calif., first pub- 
lished in 1940. In this new edition, minor 
textual alterations have been made, a chapter 
has been added covering some of the develop- 
ments of the past fifteen years, and the bib 
liography has Soest brought up to date. 


Sreris. By Leslie Aitchison 
and William I. Pumphrey. MacDonald & 
Evans, Ltd., London, En land, 1953. 923 p., 
83/4 53/,in., bound. £5,5s. The emphasis 
in this book is on steel from the engineer's 
point of view: its selection and use for any 
engineering purpose. The opening chapters 
deal with processing—melting, casting and 
hot-working, and heat-treatment. Then fol- 
lows material on hardenability and mechani- 
cal properties, including testing. _Plain- 
carbon, alloy, cold-worked, tool, and other 
special steels are dealt with separately, as are 
such subjects as scrap recovery, corrosion, 
surface hardening, and machinability. Ap- 

ndixes include a bibliography, British speci- 
Srcshenel and other pertinent data. 


Erupe pe La LuprinicaTion et Cancun pes 
Pauiers. By Lucien Leloup. Dunod, Paris, 
1954. 294 p., 95/4 & 6'/2 in., paper. 2100 fr. 
An analytical study of the hydrodynamic the- 
ory of lubrication of plain bearings, with spe- 
cial attention to friction effects, but restrictin 
the treatment to static load conditions. Bot 
partial and full bushings are treated, distribu- 
tion and circulation of the oil are considered, 
and film characteristics are taken into account. 
Calculations of dimensions, temperatures, and 
friction coefficients are carried out for several 
cases. 


Gears. By H. E. Merritt. Sir Isaac Pit- 
man & Sons, Ltd., London, England (availa- 
ble in U.S. from Pitman Publishing Corpora- 
tion, New York, N. Y.), third edition, 1954. 
527 p., 89/4 X 5*/,in., bound. $12.50.  Writ- 
ten for engineers who design, make, or use 
gears, this new edition of a standard work ap- 
proaches the subject of gears and gear action 
from a general viewpoint. Coverage 1s simi- 
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lar co that of earlier editions: gear classifica- 
tion, principles and analysis of tooth contact, 
geometry and dimensions of main types of 

ars, the behavior of gears in service, and re- 
ated topics. The new edition has been ex- 
tensively rewritten and rearranged, and there 
is a new chapter on special gear-tooth applica- 


Gutpance Procepure por tue New Yorx 
Proressionat Enoiweers License. By John 
D. Constance, 625 Hudson Terrace, Cliffside 
Park, N. J., first edition, 1954. 24 p., 11 X 
8'/s in., pa $1. This manual, written to 
aid the engineer secking a professional license 
in New York State, can do be used by ap- 
plicants in other states, since New York pro- 
cedure and requirements are based on the model 
law adopted to some extent by other states. 
Information is included on general procedures, 
the meaning of qualifying experience, applica- 
tion forms, methods of recording experience, 
the philosophy and purpose of the written ex- 
amination, experience requirements for licen- 
sure without written examination, etc. Some 
of the material appeared previously in the 
journal Power Engineering. 


Heat-Resistino anp Autos. By 
C. G. Conway. D. Van Nostrand Company, 
Inc., New York, N. Y., 1953. 160 p., 8%/, 
X 5*/«in., bound. $5. This is a compilation 
of data giving the high-temperature proper- 
ties of commercial steels and alloys produced 
in the United Kingdom and the United States. 
The steels and alloys are grouped in six classes: 
carbon, low-alloy and martensitic steels; bolt 
steels; valve steels; U.S. cast steels; standard 
austenitic steels; and special heat-resistin 
steels and proprietary alloys. Given for eac 
class are typical composition, common uses, 
advantages and disadvantages, graphical and 
tabular creep data, and physical and mechani- 
cal properties. 

Din UND Inne 
Anwennuno. By Paul Funk, Hans Sagan, 
and Franz Selig. Franz Deuticke, Vienna, 
Austria, 1953. 106 p., 8'/4 X 5%/, in., paper. 
$2.40. A brief textbook for engineers and 

ysicists on the application of the Laplace 

ransform. It is intended to fill the gap be- 
tween the mathematical treatise and the 
strictly engineering treatment. A supplement 
gives a brief history of the development of the 
subject. 
Oroantc Coatine Tecunorocy, Volume 1. 
By Henry Fleming Payne. John Wiley & 
Sons, Inc., New York, N Y., 1954. 674 p., 
6'/, in., bound. $10. This first 
volume of a projected two-volume work 
outlines current theory and practice. There 
are chapters on fundamentals of film formation, 
vegetable and marine oils, varnishes, driers, 
solvents, polymers, and resins. The emphasis 
throughout is on practical aspects, and there 
are many specific formulations described. The 
last chapter surveys test procedures applicable 
to coatings discussed in the book. A bibliog- 
raphy accompanies each chapter. 


Oroantc Prorscrive Coatinos. Edited by 
William von Fischer and Edward G. Bobalek. 
Reinhold Publishing Corporation, New York, 
N. Y., 1953. 387 p., X in., bound. 
$7.50. Based on a series of lectures for tech- 
nicians in the paint industry and the faculty 
and students of Case Institute of Technology, 
this book emphasizes the formulation of 
paints and other organic cocina as engineer- 
ing materials. Among the subjects covered 
are the engineering properties of paints, pig- 
ment dispersion, reflective properties, hot 
spray lacquers, emulsion and latex paints, and 
many specialized coatings. 
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Russer Rep Boox, 1953-1954. Rubber 
Age, New York, N. Y., 1953. 1190 p., 9%/, 
X 6'/, in., bound. $10. This new edition 
of the standard guide to the rubber industry, 
greatly cuneate ond revised, lists 1,270 U. S. 
rubber manufacturers, giving number of em- 
ployees, officers, and a list of products. There 
is a separate directory of Canadian manu- 
facturers, and among other sections of the 
book are lists of accessories and materials 
suppliers, consulting technologists, sales and 
export agents, and a who's who of the in- 
dustry. 


STAUANLAGEN UND WASSERKRAFTWERKE. 
Part 1: Talsperren. By Heinrich Press. Wil- 
helm Ernst & Sohn, Berlin, Germany, 1953. 
212 p., 9'/2 X 69/4 in., paper. 26.00 DM. 
Part 1 of a series on dams and hydroelectric 
generating stations, this volume gives a con- 
cise but comprehensive description and analy- 
sis of the various types of modern gravity, but- 
tress, and earth dams for both the student and 
the practicing engineer. The text is supple- 
mented and Tasovened by a wide range of ex- 
amples of existing dams. 


Srrucrure aND Properties or Sur- 
races. Edited Robert Gomer and Cyril 
Stanley Smith. University of Chicago Press, 
Chicago, Ill., 1953. 491 p. $%/, in., 
bound. $8.50. The fourteen papers presented 
here offer a critical review of present knowl- 
edge of the physics and chemistry of surfaces 
ae the following broad headings: ther- 
modynamics and theories of surface forces; 
the structure of a surface and means of deter- 
mining it; growth processes of and on sur- 
faces; processes on surfaces which leave them 
relatively unaltered. Some of the specific 
subjects covered are quantum mechanical theo- 
ries of surface energy, friction and adhesion, 
and mechanical properties of crystalline metal 
surfaces. 
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Tasies or Crrcucar AND Hypersotic Sines 
AND Cosings. (Applied Mathematics Series, 
no. 36.) National Bureau of Standards. 
Distributed by Superintendent of Documents, 
G.P.O., Washington 25, D. C., 1953. 407 p., 
10'/2 X 8in., bound. $3. Values of circular 
and hy lic sines and cosines are given to 9 
decimal places for a range of x from 0 to 1.9999 
at intervals of 0.0001. A few errors in the first 
two editions have been corrected, and Supple- 
mentary Table 3 has been extended, now ex- 
pressing degrees, minutes, and seconds in 
terms of radians to 10 decimal places and the 
— conversion to an accuracy of 0.000005 
second. 


Taeory AND Desion or Stream anp Gas 
Turaines. By John F. Lee. McGraw-Hill 
Book Company, Inc., New York, N.Y., 1954. 
502 9'/, 6'/, in., bound. $9. Pri- 
marily a textbook for senior and graduate me- 
chanical-engineering students, this book has 
also been written for the practicing engineer 
familiar with steam turbines who is now con- 
cerned with the design of gas turbines. The 
theory of fluid machinery is treated first and 
then applied to the design of turbines and 
axial flow and centrifugal compressors. Two 
chapters give the fundamentals of thermody- 
namics and background material in gas 
dynamics. 


Timaer. 


Its Structure and Properties. By 
h. St. Martin's Press, Inc., New 
York, N. Y., third edition, 1953. 350p.,9 X 6 
in., bound. Written in nontechnical 
language for the user of wood, this summary of 
modern wood technology consists of four 
parts: Parts 1, 2, and 3 cover structure and 
classification, gross features and identification, 
and the physical properties of wood; part 4 on 
wood utilization deals with seasoning, defects, 
pests, preservation methods, timber grading, 
and briefly with wood as an engineering ma- 
terial. 


Interpretations 


Tue Boiler Code Committee meets 
monthly to consider “‘Cases’’ where 
users have found difficulty in interpreting 
the Code. These pass through the fol- 
lowing procedure: (1) Inquiries are sub- 
mitted by letter to the Secretary of the 
Boiler Code Committee, ASME, 29 West 
39th Street, New York 18, N. Y.; (2) 
Copies are distributed to Committee 
members for study; (3) At the next 
Committee mecting interpretations arc 
formulated to be submitted to the ASME 
Board on Codes and Standards, author- 
ized by the Council of the Society to pass 
upon them; (4) They are submitted to 
the Board for action; (5) Those which 
are approved are sent to the inquirers 
and are published in Mecuanicat Enor- 
NEERING. 


(The following Case Interpretations 


were formulated at the Committce meet- 
ing March 5, 1954, and approved by 
the Board on May 3, 1954.) 


Case No. 1116-3 (Reopened) 
(Special Ruling) 

The Boiler Code Committee is con- 
sidering annulling Case No. 1116-3 
(Reopened) (Special Ruling); comments 
are welcome. 


Case No. 1181 


(Interpretation of Par. P-112(c)) 

Inquiry: Par. P-112(c) makes stress- 
relief of carbon and carbon-molybdenum 
stecl mandatory in thicknesses apprecia- 
bly less than those currently permitted 
under other sections of the Code. May 
these thicknesses be increased? 

Reply: It is the opinion of the Com- 
mittee that under Par. P-112(c) the 
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following need not be stress-relieved : 


(1) Carbon steel in thicknesses less 
than in. 

(2) Carbon-molybdenum steel with 
carbon not exceeding 0.20 per cent in 
thicknesses less than 1/2 in. 


Case No. 1183 
(Special Ruling) 

Inquiry: When copper, copper-silicon 
alloy, 90-10 cupro-nickel, and 70-30 
cupro-nickel plates, sheets, pipes, tubes, 
and shapes conforming to an approved 
specification are used for the construc- 
tion of vessels to be used for external 
pressure, under what rules shall they be 
designed and fabricated? 

Reply: It is the opinion of the Com- 
mittee that copper, copper-silicon alloy, 
90-10 cupro-nickel and 70-30 cupro-nickel 
plates, sheets, pipes, tubes, and shapes 
that conform to an approved specification 
may be used for the construction of ex- 
ternal-pressure vessels and the vessels 
may be stamped with the Code symbol 
providing the following requirements 
are complied with: 


(1) The applicable rules in the 1952 
edition of Section VIII of the Code cover- 
ing vessels under external pressure when 
constructed of nonferrous materials shall 
be adhered to. 

(2) The thickness of shells and heads 
and the required moment of inertia for 
stiffening rings shall be determined from 
the charts in Fig. UNF-28.9 for Annealed 
Copper Type DHP; Fig. UNF-28.10 for 
Annealed Copper-Silicon Alloys Type 
A&C; Fig. UNF-28.11 for Annealed 90- 
10 Copper-Nickel Alloy; and Fig. UNF- 
28.12 for Annealed 70-30 Copper-Nickel 
Alloy and Par. UNF-30. 


(Note: The above charts are available 
from the Secretary of the Boiler Code 
Committee and will also be included 
in the published Interpretations.) 


Case No. 1184 
(Special Ruling) 

Inquiry: May annealed aluminum 
bronze Alloy D seamless condenser tub- 
ing with chemical analysis and mechani- 
cal properties in accordance with SB- 
169-52 (plate material) and otherwise 
conforming to requirements for condenser 
tubing as given in SB-111-52 be used in 
the construction of unfired pressure ves- 
sels to Section VIII of the 1952 ASME 
Code? 

Reply: It is the opinion of the Com- 
mittee that annealed aluminum bronze 
Alloy D seamless condenser tubing con- 
forming to chemical analysis and me- 
chanical properties of SB-169-52 and 
otherwise conforming to requirements 
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for condenser tubing as given in SB-111-52 
may be used in the construction of un- 
fired pressure vessels to the 19§2 Section 
VIII. 

The design stresses for aluminum 
bronze SB-169, Alloy D plate as shown in 
Table UNF-23, may be used for aluminum 
bronze Alloy D condenser tubing. 


Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 


As nzED arises, the Boiler Code Com- 
mittee entertains suggestions for revising 
its Codes. Revisions approved by the 
Committee are published here as proposed 
addenda to the Code to invite criticism. 
If and as finally approved by the ASME 
Board on Codes and Standards, and for- 
mally adopted by the Council, they are 
printed in the annual addenda supple- 
ments to the Code. Triennially the ad- 
denda are incorporated into a new edition 
of the Code. 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 
of the Code. 

Comments should be addressed to the 
Secretary of the Boiler Code Committee, 
ASME, 29 West 39th Street, New York 
18, N. Y. 


Unfired Pressure Vessels, 1952 


Par. UG-80 Revise to read: 

UG-80 Permissible Out-of-Roundness of Cy- 
lindrical Shells (a) Internal Pressure The 
shell of a completed vessel shall be substan- 
tially round. The difference between the 
maximum and minimum inside diameters at 
any cross section shall not exceed one per cent 
of the nominal diameter at the cross section 
under consideration. The diameters may be 
measured on the inside or outside of the vessel. 
If measured on the outside the diameters shall 
be corrected for the plate thickness at the 
cross section under consideration (see Fig. 
UG-80.2). 

When the cross section passes through an 
opening the permissible difference in inside 
diameters given above may be increased by 
two per cent of the inside diameter of the 
opening. 

For vessels with longitudinal lap joints the 
permissible difference in inside diameters may 
be increased by the nominal plate thickness. 

(b) External Pressure The shell of a com- 
plete vessel to operate under external pressure 
shall meet the following requirements at any 
cross section: 


(1) The  out-of-roundness 
prescribed in (a). 

(2) The maximum plus-or-minus devia- 
tion from the true circular form, measured 
radially on the outside or inside of the vessel, 
shall not exceed the maximum permissible 
deviation ¢ obtained from Fig. UG-80.1. 


limitations 


Measurements shall be made from a segmental 
circular template having the design inside or 
outside radius (depending upon where the 
measurements are taken) and a chord length 
equal to twice the arc length obtained frem 
Fig. UG-29.2. The value of ¢ shall be deter- 
mined as follows: 

(a) For vessels with butt joints, ¢ is the 
nominal! plate thickness, less corrosion al- 
lowance; 

(b) For vessels with longitudinal lap 
joints the permissible deviation ¢ may be 
increased by the nominal plate thickness. 

(c) Where the shell at any cross section 
is made of plates having different thick- 
nesses, ¢ is the nominal thickness of the 
thinnest plate, less corrosion allowance. 
Delete Par. UG-80 (c), and change designa- 

tion of to 

Add new subparagraph (d) to read: 

(d) The dimensions of a completed vessel 
may be brought within the requirements of 
this paragraph by any process that will not 
impair the strength of the material. 

Re-letter present (f) as new (¢), and present 
(g) as new (Cf). 

Add new subparagraph (g) to read: 

(g) An example illustrating the applica- 
tion of these rules for a vessel under external 
pressure is given in Appendix L (Par. UA- 
271). 

Fic. UG-80.1 Revise the caption to read: 

Maximum Permissipte Deviation From 

Circu.ar Form por Vassers UNper 

ExrexNnat Pressure 

Fios. UG-29.2 and UG-80.1 Revise figures 
to show ordinate values of D,/t instead of t/Do. 

Fic. UG-80.2 Revise the caption to read: 

Exampces or Dirrerences Between Maxi- 

MUM AND Minimum Driamerers CyLin- 

DRICAL SHELLS 


Par. UA-6(b)(2) Revise the introductory 
phrase to read: 


(2) Heads of the type shown in Fig. 
UA-6(b) (no joint efficiency factor is re- 
quired). 

Delete E in formula (4), making it read: 


PL 
(a) Head thickness, ¢ = = 


Par. UA-6(b)(3) Revise the introductory 
phrase to read: 


(3) Heads of the type shown in Fig. 
UA-6(c) (no joint efficiency factor is required ). 
Delete E in formula (4), making it read: 


5PL 


(a) Head thickness, ¢ = ‘5 


Par. UA-6(b)(4) Revise the introductory 
phrase to read: 


(4) Heads of the type shown in Fig. 
UA-6(d) (no joint efficiency factor is required). 
Delete E in formula (4), making it read: 


5PL 


(a) Head thickness, ¢ = 65 
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ASME NEWS 


With Notes on the Engineering Profession 


A rousing ovation was accorded Lewis K. Sillcox, ASME President, when he was introduced to the audience attending the dinner 


Engineering Managers Face Challenges 


Presented by Dynamic Economy 


Market Survey Used to Develop 
Technical Program for Conference 


Tux United States will continue to offer 
accelerated tax write-offs to provide the incen- 
tive for industry to close the 90 goals estab- 
lished by the Office of Defense Mobilization. 
This announcement by Arthur S. Flemming, 
Director of the ODM, was contained in a talk 
opening the second annual Engineering Man- 
agement Conference which was held on March 
31-April 1, in Philadelphia, Pa. The con- 
ference was sponsored by the Management 
Division and the Philadelphia Section of The 
American Society of Mechanical Engineers. 

In the same session, Hector R. Skifter, presi- 
dent, Airborne Instruments Laboratories, chal- 
lenged the more than 350 engineering managers 
present by emphasizing the need for intensive 
research to provide better local transportation, 
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better housing, better methods for com- 
municating and storing information, and more 
effective means for utilizing the leisure time to 
provide a strong foundation for our high stand- 
ard of living. 


Problems in a Dynamic Economy 


Many problems facing engineering managers 
in a dynamic economy received attention in the 
stimulating discussions at the Conference. In- 
creasing the creativity of engineers, more ef- 
fective presentation of ideas, time and cost 
planning for engineering projects, incentives 
for engineers, and executive-development pro- 
grams for engineers were just a few of the topics 
studied. In a session devoted to the manage- 


during the Second Annual ASME Engineering-Management Conference held in Philadelphia, Pa., March 31 and April 1, 1954. 


ment of sales engineering, Wroe Alderson, of 
Alderson and Sessions, pointed out that ‘What 
a company really has for sale is its technical 
knowledge, skills, and facilities . . ."’ and cited 
opportunities for companies to increase the 
effectiveness of their sales effort. In another 
session, T. A. Marshall, Jr., Mem. ASME, ex- 
amined the necessary functions of a unity engi- 
neering organization and told of the progress 
being made by the Engineers Joint Council to 
develop such an organization which will effec- 
tively represent the engineering profession and 
will recognize the value of self-interest, in- 
dividual and organizational, as a motivating 
force toward successful and continuing opera- 
tion. 

At the dinner, a novel arrangement was used 
becausz of the need for ASME President L. K. 
Sillcox to get an early tzain. Dr. Sillcox’s talk, 
“Communications and Civilizations,’’ was pre- 
sented before the dinner started. The general 
reaction to this was such that it will be fol- 
lowed in future conferences. Another feature 
of the dinner was the presentation to Dr. Sill- 
cox of an official welcome from Commissioner 
Samuel S. Baxter on behalf of the Mayor of the 
City of Philadelphia. 
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Market Survey Used as Guide in 
Program Planning 


The technical program for the Conference, as 
well as the other arrangements, developed from 
the results of an extensive survey made of those 
who attended the first Engineering-Manage- 
ment Conference which was held in Detroit in 
April, 1953. As far as is known, this is the first 
time that a market survey was utilized in the 
planning of a Society Conference. The ques- 
tionnaire was distributed to more than 440 en- 
gineering managers and contained information 
concerning preferred dates, topics, and other 
features of the Conference. It is anticipated 
that the same procedure will be used in plan- 
ning the 1955 Conference which will be held 
March 30-31 in €leveland, Ohio. Suggestions 
for topics and qualified speakers should be sent 
to Phil Carroll, Fellow ASME, chairman of 
the Management Division, 6 Crestwood Drive, 
Maplewood, N. J. 


ODM Director Tells What Current 


Activities Mean 


First speaker on the Wednesday morning 
session was Arthur S. Flemming, Director of 
the Office of Defense Mobilization, who pre- 
sented a thorough review of current ODM ac- 
tivities. He stated that the urgent need for the 
continued activities of ODM was based upon 
the recognition of the fact that we are still in 
the age of peril and that there has been no 
reason to believe that communist Russia has 
changed its policy directed toward the de- 
struction of freedom institutions throughout 
the world. The ODM is a staff and co-ordina- 
tion activity of the National Security Council. 
Dr. Flemming said its objective was to de- 
velop and maintain strong mobilization bases. 
He pointed out that the Defense Department 
had provided a list which accounted for 1000 
end items, accounting for 80 per cent of the 
defense spending for which plans are being 
made to establish existing production facilities. 
He said that this forward planning will also in- 
clude provisions for 500 war-supporting items 
and other items which represent the rock- 
bottom requirements in a civilian economy. 
One program being considered by the ODM to 
maintain a broad industrial base was to de- 
velop a hard core of executive technical and 
skilled personnel thoroughly familiar with the 
production requirements for defense items. 
These men would be used to maintain defense 
production equipment in stand-by conditions. 

To reduce the damage from attack, ODM is 
following a program of facilities dispersion and 
is supporting the construction of protective 
facilities by providing 100 per cent accelerated 
tax write-offs. 4.2 billions of the 6.8 billion- 
dollar stock-piling goal of critical materials 
have been accomplished. New sources for 
other critical materials have been and are 
being developed in readily accessible countries. 
Programs to achieve more effective utilization 
of manpower are being developed to integrate 
service, selective service, and reserve require- 
ments. A program in the reserves establishing 
grades of immediately callable reserve per- 
sonnel and selectively callable reserves is being 
studied. In concluding his discussion, Dr. 
Flemming called upon those in attendance for 
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suggestions on aspects of the program in order 
that the full capacity of American industry 
could be directed to solving these mobilization 
problems. 

During the same session Hector R. Skifter, 
president, Airborne Instruments Laboratories, 
discussed the problem of evaluating our 
standard of living and its constant growth of 
leisure time, He said that we may be reaching 
the saturation point as far as mechanical ap- 
pliances are concerned and that serious atten- 
tion must be given to means for more effective 
utilization of leisure. 


Industrial-Research Practices 


In examining current industrial-research 
practices, Dr. Skifter stated that our re- 
searchers were spending too much time on 
components and not enough time on the sys- 
tem. We are doing a better job of feeding our 
dogs than ourselves. We must produce cures 
for cancer and the common cold. We need to 
know more about mental health. Local trans- 
portation, communication and storage of in- 
formation, and housing are other areas in 
serious need of further study. Dr. Skifter con- 
cluded by saying, ‘‘Engineers are going to be 
the leaders of the world, they are leading us 
down the road. Engineers must be trained in 


preparation for public leadership." 


Industrial Life Affects Life Expectancy 


At the Wednesday afternoon session Trafford 
W. Bigger, Mem. ASME, discussed the im- 
pact of the high level of activity our indus- 
trial life is having upon che life expectancy of 


our most capable engineers and executives. 
He pointed out the need for reducing the stress 
and frustration factors encountered in many in- 
dustrial situations as a means of achieving 
more effective utilization of manpower. 

In the same session, Phil Carroll pointed out 
that engineers must be able to sell their ideas 
and that there is a good and a bad way for 
accomplishing this. He stressed the impor- 
tance of examining the nature and needs of the 
other fellow so that the selling presentation 
may be more effective. 


EJC and the Engineering Profession 


T.A. Marshall, Jr., secretary, Engineers Joint 
Council, in his talk, ‘“‘EJC and the Engineering 
Profession,’’ pointed out the need for unity en- 
gineering organization which would provide 
for contribution to public activities by the 
engineering profession and at the same time 
properly represent the individual needs of the 
engineers. He discussed the history of the de- 
velopment of unity engineering organization, 
citing the important contributions made by 
the American Engineering Council for 1920- 
1940. Since 1941 the Engineers Joint Council 
has been representing the engineering profes- 
sion and seeking ways for increasing its effec- 
tiveness. The NSPE and EJC have established 
a joint committee that is investigating the op- 
portunities for closer co-operation between 
these two major engineering groups. 

Engineers Joint Council has been active in 
many professional areas through its Special 
Surveys Committee, through the activities of 
the Engineering Manpower Commission, 
through the Committee on Employment Con- 


Chuckling about one of the incidents that occurred during the ASME Engineer- 


ing-Management Conference are, left 


Engineering-Management Division; 


Phil Carroll, Fellow ASME, chairman, 
Hopper, engineering manager, Day & 


Zimmerman, Inc., and member of the Executive Committee, Philadelphia Section, 
ASME; Prof. Ercole Rosa, Jr., Hofstra College, New York, and sang + AP 
ila 


Management Division; Paul C. Smith, chairman, Management Division, Ph 


elphia 


Section, and general sales manager, Philadelphia District, Link-Belt Company; an 
T. S. Fetter, Jr., Mem. ASME, staff engineer, Philadelphia Electric Company. 
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Some of the speakers who addressed the second annual Engi- 
neering-Management conference are, standing, /eft to right, 
Ercole Rosa, Jr., Speaker W. A. Schmall, General Electric 
Company; J. J. McCarthy, moneys. district sales, Cochrane 
Corporation; and Speaker A. W. Hanson, director, nuclear 
reseach laboratories Dow Chemical Company. Sitting in the 
same order are: Speakers, R. J. Kraut, re Giddings and 


_Discussing one of the lighter 


uestions at the Engineering- 
t to right: Edward G. Uhl, vice- 
resident and chief engineer, he Glenn L. Martin Com, ny; 
ames F. Lincoln, president, Lincoln Electric Company; hair- 
man George M. Muschamps, vice-president of engineering, 
Brown Instrument Division, Minneapolis-Honeywell Regula- 
tor Company; R. B. Read, planning director, sorte mt 


Management Conference are, 


Electric Corporation, and ‘vice-chairman W. E. Belcher, Jr., 


Lewis Machine Tool Company; H. G. Ebdon, vice-president, 


Combustion Engineering, Inc.; and J. 


nuclear research and development, Dow 


ditions, and the Committee on Recognition of 
Specialties. Mr. Marshall added that EJC 
cannot and will not become a collective-bar- 
gaining agency, but that by encouraging 
initiative, resourcefulness, creativity, and in- 
dividual incentive among the members of the 
engineering profession, EJC will provide for 
the engineer the same virile unity organization 
found within the medical and legal professions. 


Management and Research 


The Thursday morning session was devoted 
to management and research, and C. C. Furness, 
Mem. ASME, director, Cornell Aeronautical 
Laboratory, told of seven basic principles of 
research planning which are used in his labora- 
tory. An essential feature of research planning 
is provision of funds for internal research 
which is available for the laboratory personnel 
to conduct personal research. In the current 
fiscal year, the percentage of income devoted to 
this will run somewhere between one and one- 
half and two per cent. These funds, when 
properly used, represent the best way known 
to maintain good esprit de corps and to avoid 
research sterility. Dr. Furness discussed in 
considerable detail the procedure for prepara- 
tion for research proposal and decried the fact 
that the art of exposition among scientists and 
engineers is badly in need of bolstering. He 
also stressed the need for flexibility in plan- 
ning of research programs and for the utiliza- 
tion of the incremental progress. 

John J. Grebe, Mem. ASME, in the same 
session discussed ‘‘Procedures for Evaluating 
Alternative Research Programs.’ He cited 
several arcas where fruitful industrial research 
could be pursued and included among these a 
need for synthetic coffee. He pointed out that 
many of our best research efforts are wasted on 
shortsighted solutions to vital problems and 
emphasized the need for long-range evaluation 
of the theoretical potential of developments as 
a guide to preparation of a goal. This eco- 
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hemical Company. 


Grebe, director, 


nomic evaluation combined with an apprecia- 
tion for the capabilities of competitors will 
tend to provide projects which will have the 
ability to contract risk capital. Another cri- 
terion of the project's value is its ability to 
attract capable men to it. 

William A. Schmall, in talking about the 
program of creative engineering pursued at the 
General Electric Company, called attention to 
a number of substantial improvements which 
resulted from the program. The aim of the 
program is to train engineers in the more sys- 
tematic solution of problems and it depends 
upon delegation of considerable responsibility 
of design and development to engineers only 
one or two years out of college. Many of the 
devices currently used in General Electric ap- 
pliances resulted from the creative thinking 
of these young engineers. 


Management and Scles Engineering 


This session on management and sales engi- 
neering was opened by Wroe Alderson with a 
discussion of the basic expanding trend of our 
economy. He pointed out that the average in- 
crease in industrial productivity from 1939 to 
date is about 3.3 per cent and chat if this 
growth is continued, our gross national prod- 
uct would rise from 367 billion in 1953 to 477 
billion in 1960. The engineer and marketer 
play vital and complementary roles in provid- 
ing security and prosperity in this continuing 
economic advance. He added that the engineer 
has an important contribution to make to ef- 
fective industrial selling and he outlined a pro- 
gram of engineering in support of marketing 
and distribution functions. 

Ralph J. Kraut, Mem. ASME, president- 
general manager, Giddings and Lewis Machine 
Tool Company, spoke on the topic ‘‘Organiza- 
tion and Management of a Sales-Engineering 
Department."’ He stressed the importance of 
effective liaison between the design engineers 
and distribution. The sales engineer who is 


pees and quite engineer, Brown Instrument Division, 
inneapolis- Honeywell Regulator Company, Philadelphia, Pa. 


familiar with the technical requirements of 
his company’s production, of the performance 
capacities of his equipment, and the needs of 
the customers’ production processing is able 
to step into this gap with effective results. 
Mr. Kraut emphasized the need for supervision 
of sales-engineering activities and discussed 
opportunities for increasing their effectiveness. 

H. G. Ebdon, Mem. ASME, vice-president, 
Combustion Engineering Inc., discussed the 
subject, ‘Selecting and Training Sales Engi- 
neers."" Because the sales engineer is in close 
contact with the customers, he must be care- 
fully selected and trained for his responsibility. 
Mr. Ebdon discussed the program which was 
used at his company for the training of sales 
engineers and pointed out that since 1934, 71.5 
per cent of the engineering graduates who had 
been selected for the training program were 
still with the company. 


Internal Problems Influence Engineering 
Activities 

Opening the Thursday afternoon session 
which was devoted to internal problems affect- 
ing engineering activities, E. G. Uhl, vice- 
president, The Glenn L. Martin Company, dis- 
cussed the basic requirements of a sound pro- 
gram for executive development. He stressed 
the need for providing parallel opportunities 
for method and progress for engineers in the 
technical and supervisory fields. The greatest 
responsibility for development of supervisors 
lies with their immediate superiors who, by 
their example, demonstrate good procedure. 
A program of group appraisal of individual per- 
formance together with critical-incidents re- 
ports provides a basis for evaluation and guides 
for individual engineers and supervisors. It is 
also necessary to properly develop the organi- 
zational structure and to keep it relatively flat. 

Effective utilization of engineering talents 
depends upon the opportunities which exist in 
an organization for developing each in- 
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dividual’s latent capabilities. This statement 
by James F. Lincoln, Mem. ASME, president, 
Lincoln Electric Company, summarizes his ex- 
planation of the unusual achievements which 
have taken place at the Lincoln Electric Com- 
pany. There, each man is able to contribute 
his ideas and is rewarded in proportion to the 
value of the idea. Asa result of this environ- 
ment the time required to produce their 
products has been reduced 10 per cent of what 
was required 20 years ago. Mr. Lincoln pre- 
sented details of how they accomplished these 
results and discussed the incentive program 
which may compensate superior performance 
with bonuses as large as 178 per cent of the 
base pay. 

In order to plan engineering activities effec- 
tively, there must be a framework consisting 
of two essential parts: 1, a statement of broad 
product policies within which the operations 
will be conducted, and 2, a carefully established 
set of long-term performance objectives from 
which the operations are aimed. These con- 
ditions were discussed by R. B. Read, director 
of planning, Westinghouse Electric Corpora- 
tion, in his paper ‘‘Co-Ordinating Engineering 
Activities in a Complex Organization." He 
added that the estimated return on assets must 
be used to evaluate long-range plans. Top 
management has an important responsibility 
for co-ordinating sales engineering and manu- 
facturing activities. 

Published proceedings were available to all 
in attendance and now are available to the 


general public by writing to The American 
Society of Mechanical Engineers, 29 West 39th 
Street, New York 18, N. Y. 


Availability List for 1954 
Management Conference 


Papers 


Tue papers in this list are available in 
separate copy form until Jan. 1, 1955. Please 
order only by paper number; otherwise 
the order will be returned. Copies of these 
papers may be obtained from the ASME Order 
Department, 29 West 39th Street, New York 
18, N.Y. 


Paper No. Title and Author 

54—Mgt-1 Wasted Manpower, by T. W. 
Bicorr 

54—Mgt-2 Co-Ordinating Engineering Ac- 
tivities in a Complex Organi- 
zation, by R. B. Reap 

54—Mgr-3 How to Sell Your Ideas, by 
Puit 

54—Mgt-4 and the Engineering Pro- 
fession, by T. A. 
Jr. 

54—Mgt-5 Organization and Management 


of a Sales-Engineering Depart- 
ment, by Rarpa J. Kraut 


Active Professional Divisions Program 
Jacks Up Section Meeting Attendance 


Round-Table Discussions Gain in Popularity; 
Plan for Other Sections to Follow Presented 


Tue Rochester, N. Y., Section of The Ameri- 
can Society of Mechanical Engineers felt the 
need for increased meeting activity in order to 
attract attendance of a greater proportion of 
the membership. The Section Executive 
Committee studied the problem and suggested 
that a separate series of informal discussion 
meetings be held on specific areas of interest. 

In view of the likelihood that the experi- 
ence of the Rochester Section will interest 
others who have the same problem, the record 
of seven years of activity in Professional Di- 
vision Meetings follows. 


Machine and Product Design Group 


The Professional Division's program at the 
ASME Rochester Section came into being in 
the fall of 1947 with the establishment of the 
Machine and Product Design Group whose 
purpose was to conduct round-table discussions 
on any subject of interest to machine designers. 
During the 1947-1948 season, seven meetings 
were conducted with attendance ranging be- 
tween 30 and 50 engineers per meeting. 

The Machine and Product Design Group 
covered the following general range of sub- 
jects: Applied Mechanics, Hydraulics, Ma- 
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chine Design, Metals Engineering, and Rubber 
and Plastics by ASME Professional Divisions. 
Pneumatics, electrical controls and equip- 


ment, electronic controls, and finishing ma- 
terials were required subjects to cover the 
balance of field of interest. 

After four years of operation of the Machine 
and Product Design Group, the success of the 
series of meetings indicated that another group 
might have a chance of success and, accord- 
ingly, in the spring of 1952 the first meeting of 
the Process Industries Group was held. 


Process Industries Group 


The Process Industries Group covers the 
following general range of subjects: Heat 
Transfer, Instruments and Regulators, and 
Process Industries by ASME Professional 
Divisions; tanks and pressure vessels, chemi- 
cal-processing equipment, and pumping equip- 
ment, required subjects to cover remainder 
of field of interest. 

From this springboard, the 1952-1953 
program was broadened to include six meet- 
ings for the Machine and Product Design 
Group, four meetings for the Process Indus- 
trices Group, and another new group—Plant 
Enginecring—laid out a program of six meet- 
ings, making a total of 16 extra meetings for 
the year! 


Plant Engineering Group 


The Plant Engincering Group covers the 
following general range of subjects: Fuels, 
Oil and Gas Power, and Power by ASME 
Professional Divisions; power-plant main- 
tenance, buildings and grounds maintenance, 
electric-power distribution, and air handling 
and dust collection, required subjects to cover 
remainder of field of interest. 


Management and Production 
Engineering 

As the saturation point still had not been 
reached, the 1953-1954 program established a 
fourth group known as Management and Pro- 
duction Engineering and covering the follow- 
ing subjects: Management, Production Engi- 
neering, and Materials Handling by ASME 
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active Professional Divisions round-table discussion 


ASME Rochester Section attendance records continue to increase since 


groups were inaugurated. 
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Professional Divisions; plant layout, auto- 
mation, and quality control, required sub- 
jects to cover remainder of field of interest. 

From these four groups the 1953-1954 
progam now in progress plans a total of 17 
meetings, divided as follows: Machine and 
Product Design Group, six meetings; Process 
Industries Group, four meetings; Plant Engi- 
neering Group, three meetings; and Manage- 
ment and Production Engineering Group, four 
meetings. 

The program of these four groups is carried 
on in addition to the regular series of monthly 
meetings of the Rochester Section, where the 
subject matter is usually broader in scope and 
attendance much larger, due to the arrange- 
ment whereby the regular meetings are spon- 
sored jointly by the Rochester Engineering 
Society and the ASME. 

Fig. 1 shows the record of attendance at the 
various types of meetings held since the incep- 
tion of this program. It is interesting to note 
that the increased scope of the program has 
attracted attendance to the Group meetings 
without particularly affecting the regular 
meetings. 

Although general attendance has been 
steady at Group meetings, attendance has 
fluctuated widely at regular meetings. The 
figures shown for 1953-1954 have been pro- 
jected forward to the end of the season. The 
figures shown as averages are for only the 
number of years the Group has been in opera- 
tion. 

The conclusions drawn in Rochester from 
our experiences are that the subdivision 
round-table discussions are not only worth 
while as a Section activity but, in fact, are 
essential to a program which will truly hold 
the interest of the membership, and experience 
here indicates that the membership is actually 
built by such a program. 


Round-Table Groups Easy to 
Organize 


The problem of organizing these round-table 
division groups is much simpler than would 
ordinarily be thought. Our advice to even a 
small ASME Section is to scan the membership 
and to find a nucleus of three to five engineers 
who are interested and working in a specific 
field of interest. One of the engineers may be 
appointed, or elected, as chairman of the group. 
It was found, in Rochester, that a group of 
this size would then have no difficulty in at- 
tracting other engineers to it, and that if each 
member of the committee assumed the re- 
sponsibility to act as moderator, or even 
speaker, at one of the informal meetings, to- 
gether they soon would have a program 
worked out. Groups should not be too large. 
An attendance of 25 to 35 engineers has been 
found to be about ideal. If groups get larger, 
consideration should be given to splitting 
into two groups. formality should be the 
keynote of these meetings. 


Local Assistance 


Rochester experience indicates that if the 
local industry are advised of the program, they 
will wholeheartedly offer meeting-room facili- 
ties and, oftentimes, the assistance of the 
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Nelson S. Hibshman became Secretary 
of the American Institute of Electrical 
Engineers on May 1. Mr. Hibshman, 
who had been assistant secretary of 
AIEE since Jan. 1, 1953, succeeded H. H. 
Henline, who had held the post since 
1932 and had been assistant secretary 
prior to that for five years. A former 
educator and dean of engineering at 
Pratt Institute of Technology, Mr. 
Hibshman has been a member of AIEE 
since 1927, the year he received an MS 
degree from Lehigh University. He was 
elected a Fellow of the Institute in 1941. 
He served the Institute as vice-president 
from 1941 to 1942; as treasurer, in 1952. 


mailing department to send out notices; other- 
wise, the local Chamber of Commerce, Engi- 
acers’ Club, Universiry Club, university, or 
college may be a possible source of free meeting 
rooms. 

The Rochester budget for these extra ac- 
tivities does not normally exceed $25 per Group 
per year. If the meetings are held in public 
meeting places where refreshments are not 
donated by an industry, a small collection is 
taken to defray costs of simple refreshments, 
such as coffee and doughnuts, around which 
the informal! discussions are often as valuable 
as the more formal portions of the meeting. 

Membership in the ASME is increased by 
attracting the engineers who first attend the 
Round-Table Discussion Groups and find the 
value so great that they ask to join the Society. 

Analysis of the Machine Design Group at- 
tendance for 1950-1951 showed that only 35 
per cent were ASME members, and 65 per cent 
nonmembers. 

Several visiting engineers who have joined 
the Society, through interest in the Groups, 
have since become group chairmen and mem- 
bers of rhe Section Executive Committee, thus 
again showing the value of these extra meet- 
ings. 

We cannot help but urge all Sections to 
consider broadening their activities along 
this line and thus prove to themselves the 
advantages of maintaining an active progzam 
of interest, not only to the ASME members, but 
to the community as a whole. 


U. S. National Committee 
World Power Conference 


Acrnovuon the Technical Program has not 
yet been received from the Brazilian National 
Committee, the following American papers 
are being presented at the World Power Con- 
ference to be held in Rio de Janeiro, Brazil, 
July 26-28, 1954. 


1 Natural and Derived Fuels. The Influence 
of Gaseous Fuels on Modern Industry, by Fred- 
eric O. Hess, Mem. ASME, President, Selas Corpo- 
ration of America 

2 International Water Problems and Prog- 
ress Made Through Treaties, Compacts, and 
Agreements, by W. A Dexheimer, Commissioner, 
Bureau of Reclamation, Department of Interior 

3 Tech 1 and Economic Principles In- 
volved in Hydroelectric Developments of Com- 
mon Interest to Canada and the United States, 
by Eugene W. Weber, Commissioner, U. S. Section, 
International Joint Commission, Office of Chief 
of U. S. Army 

Low-Tem coure Carbonization of Lig- 
ene for a 240, Kw Steam-Electric Power 
Plant, by V. F. P varry, Chief, Coal Branch, Bureau 
of Mines, and W. Landers, Supervising Fuels 
Technologist, Bureau of Mines 

5 Development of Niagara Fells for Hydro- 
electric Power—United States and Canada, by 
Francis L. Adams, Chief, Bureau of Power, 
Federal Power Commission 

6 The Thermal Power Plant as the Comple- 
ment of Hydroelectric Developments in Regions 
of Abundant Hydraulic Potential, by alter 
Dreyer, Vice-President and Chief Engineer, Pacific 
Gas and Electric Co 

7 Natural and Derived Fuels. The Utiliza- 
tion of Gaseous Fuels by Modern Ind » by 
Virgil Stark, president, North American Utility 
and Construction Corp 

8 Thermal Power as a Congiom ment of Hy- 
droelectric Power in Regions of ge Hydrau- 
lic Potential (based on conditions in Brazil), by 
George R. Strandberg, Chief Hydraulic Engineer, 
Stone & Webster Engineering Corp., and J. R. 
Chapman, Mechanical Engineer, Stone & Webster 


Engineering Corp. 

¥ ee and Economic Problems in 
the Production Electric Power From Solar 
Energy, by George O. G. Lof, Consulting Chemical 
Engineer 

10 Adequate and Economic Electric Power 
Essential to a Sound Economy, by R. W. David- 
son, Vice-President Charge of Engineering, Ebasco 
International Corp., ges Melvin, Chief 
Camsuttine Engineer asco Services, Inc. 

Pla of the ‘Blectric Power Ind 

Brasil, by A. Ackerman, poe. ASME, 
sulting Engineer, Madison, 


Business Opportunities in 
Atomic Energy Discussed 


‘Business Opportunities in Atomic Energy"’ 
was the theme of the two-day meeting of the 


Atomic Industrial Forum. An audience of 
more than 400 attended the sessions which were 
held at the Bilemore Hotel, New York, N. Y., 
March 15-16, 1954. Papers were presented at 
the five sessions which traced the progress 
made up to date in the atomic-energy field, 
what is being made available to industry, and 
what can be expected soon. The meeting was 
designed to illustrate that there is more in the 
atom than central-station power, while not de- 
tracting from the fact that this field is the 
“main stream" from which most other de- 
velopments flow. 

The morning and afternoon sessions of the 
first day were devoted to discussion of uses ot 
radioactive materials in industry and potential 
industrial applications of atomic energy, re- 
spectively. Such subjects as thickness gages, 
nuclear reactors, an atomic-powered locomo- 
tive, utilization of fission products, cold 
sterilization, and applications in the pharma- 
ceutical industry were considered. 

At the evening session, over which W. L. 
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Cisler, Fellow ASME, president of both the 
Atomic Industrial Forum and the Detroit 
Edison Company, presided, five of the coun- 
try's nonprofit atomic-research facilities availa- 
ble to industry were described. These facili- 
ties include: Brookhaven National Labora- 
tory, University of Michigan Phoenix Project, 
Stanford Research Institute, Battelle Memorial 
Institute, and Armour Research Foundation. 

Consulting nuclear-enginecring services were 
reviewed at the following day's morning ses- 
sion. The government services available to 
industry were discussed in four papers telling 
of the Atomic Energy Commission's industrial- 
participation program, the classification sys- 
tem, its industrial-information services, and 
the isotopes services. 

New materials, such as fluorocarbons and 
zirconium, were discussed at the carly after- 
noon session. The late afternoon session was 
given over to four papers on products required 
by the atomic-energy program: products 
needed by reactors and related facilities: prod- 
ucts required by the AEC; AEC contracting 
procedures, and how suppliers are assisted in 
their work with atomic-energy contractors. 

The complete forum report is now available 
at the Forum's main office, 260 Madison Ave- 
aue, New York, N. Y., for $6 a copy. 


1954 Heat Transfer and 
Fluid Mechanics Institute 
Program Announced 


Tue seventh annual Heat-Transfer and Fluid- 
Mechanics Institute will be held at the Uni- 
versity of California, Berkeley, on June 30 
through July 2. 

The program follows: 


Registration 
8:30-9:30 a.m. 


Lobby of Dwinelle Hall, University of California, 
Berkeley Campus 


WEDNESDAY, JUNE 30 

9:30 a.m.-12:15 p.m. 

Session 1 
Preliminary Measurements of Turbulence and 
Temperature Fluctuations Behind a Heated 
Grid, by A. L. Kistler, V. O' Brien, and S. Corrsin, 
The Johns Hopkins University 
Heat Transfer From Wires at Reynoids Numbers 
in the Oseen Range, by J. Cole and A. Roshko, 
Guggenheim Aeronautical Laboratery, California 
Institute of Technology 
Investigation of Heat Transfer From Hot Wires 
in the Transonic-Speed Range, by HH. A. Stine, 
National Advisory Committee for Aeronautics, 
Ames Aeronautical Laboratory, Moffett Field, 
Calif 
2:15-5:00 p.m. 

Session 2 
Current Status of Problems of Combustion, by 
M. W. Evans, Stanford Research Institute, 
Stanford, Calif 
On the Burning of Si pe of Fuel in an 
Oxidizing Atmosphere, by M. dsmith, Daniel 
and Florence Guggenheim Jet Propulsion Center, 
California Institute of Technology, Pusadena, 
Calif., and S. S. Penner, California Institute of 
Technology 
Structure and Propagation of Combustion 
Waves, by N. Thomas, Forrestal Research 
Center, Princeton University 


THURSDAY, JULY 1 
9:30 a.m.-12:15 p.m. 
Session 3 
Free-Convection Heat Transfer From a Rotating 
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ASME welcomes recently chartered Sacramento (Calif.) Subsection. ASME officers 
and representatives of other organizations who took part in the charter ceremonies 
are, left to right, seated: R. Robinson Rowe, two Sacramento Chapter, 


ASCE; W.H. McBryde, past-president, ASME; 


. Coyle, chairman, Sacramento 


Subsection, ASME, holding charter; J. N. Landis, chairman, San Francisco Section, 
ASME; Albert Givan, “Gold Card” Member, ASME, and holder of California Civil 
Engineers’ Registration Certificate No. 1; and R. L. Johnson, past-chairman, San 
Francisco Section, ASME. Standing, /eft to right, are M. C. Cady, vice-chairman, 
Sacramento;Section, AIEE; E. C. McKinsey, president, Sacramento Chapter, ASHVE; 
R. F. Kieswetter, — Grant Technical College; C. D. Allen, president, Cali- 


fornia Society of 


rofessional Engineers; G. S. Drysdale, vice-chairman, San Fran- 


cisco Section, ASME; J. W. Walker, past-president, Sacramento Chapter, CSPE; and 
E. S. Neschke, vice-chairman, Sacramento Section, Institute of Radio Engineers. 


Horizontal Cylinder to Ambient Air, by G. A. 
Etemad, University of Buffalo 

A Method of Measuring Rapidly Changing Sur- 
face Temperatures and of Calculating the Surface 
Heat Transfer Applied to a 40-Mm Gun Barrel, 
by W. H. Geidt, Detroit Controls Corp., Redwood 
City, Calif 
Heat-Exchanger Design—Relationship _Be- 
tween Heat-Transfer Effectiveness and Pres- 
sure Drop, by D. Aronson, Worthington Corp., 
Harrison, N. J. 


2:15-5:00 p.m. 

Session 4 
The Laminar Boundary Layer With Variable 
Fluid Properties, by HE. R. Van Driest, North 
American Aviation, Inc., Los Angeles, Calif. 
Similar Solutions of Compressible wm 
Layer Equations, by TJing-Yi li and H. 7. 
Nagamatsu, Guggenheim Aeronautical Labora- 
tory, California Institute of Technology 
Three-Dimensional Flow in a Cascade, by NV. Van 
Manufacturing Co., Los Angeles, 
Cali 
Time-Dependent Oscillations of a S' Oblique 
Shock, by /. Kanter, Lockheed Aircraft Corp., 
Burbank, Calif. 


8:00 p.m. 
Seminar 


Recent movies on two-phase flow and on jet dis- 
integration phenomena. 


FRIDAY, JULY 2 


9:30 a.m.-12:15 p.m. 
Session 5 
Matrix Analysis of Heat-Transfer Probiems, 
by L. A. Pipes, University of California, Los An- 
geles, and U. S. Naval Ordnance Test Station, 
Inyokern, Calif. 
The Network Method of Radiation Analysis, by 
A. K. Oppenheim, Sheil Develop t Company, 
Emeryville, Calif 
Transient Heat Flow in Organic Materials Ex- 
to High-Intensity Thermal Radiation, by 

. C. Hotiel, Massachusetts Institute of Teck- 
nology, and C. C. Williams, 3rd, Shell Develop- 
ment Company, Emeryville, Calif , 


2:15 p.m.-5:00 p.m. 

Session 6 
The Formation of Gas Bubbies at Horizontal 
Orifices, by L. Davidson, Nuclear Development 
Associates, Inc., White Plains, N. Y., and E. H 
Amick, Jr., Columbia University 
On the Stability of a Heterogeneous System, by 
C. C. Miesse, Aerojet-General Engineering Corp., 
Azusa, Calif. 


Experiments in the Air-Stream Atomization 
Phenomena, by H. F. Hrubecky, lowa State 
College 
1955 INSTITUTE 

The 1955 Heat Transfer and Fluid Mechanics 
Institute will be held in Los Angeles late in 
June, 1955. The tentative data for submission 
of papers for the 1955 Institute is Jan. 15, 1955. 


Cooper Union to Consolidate 
Engineering Departments 


Tuk Cooper Union School of Engineering 
will consolidate the work of the departments 
of mechanical engineering and machine design 
and engineering drawing into a single depart- 
ment, effective next semester. 

Assoc Prof. Kenneth E. Lofgren, Mem. 
ASME, has been appointed professor of 
machine design and designated to be in 
charge of the machine-design and engineering- 
drawing section of mechanical-engincering 
department, which will continue under the 
chairmanship of Prof. William A. Vopat, 
Mem. ASME. Prof. C. Higbie Young, 
chairman of the machine-design department 
for eighteen years, will retire on June 30. 


ASME Membership as of 
April 30, 1954 

| Honorary Members... ... 51 

Members.......... 14,077 
32 
Associate Members (33 and 

3,584 
Associate Members (30-32) 3,147 
Associate Members (to the age 

of 29).. 16,557 

Total... . 38,125 
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Representatives of all eight sections attend the fifth annual 
meeting of ASME Region VIII. Front row, /eft to right, R. A. 
Bice, Sandia Corporation, Albuquerque, N. Mex.; R. G. Critz, 
Bethlehem Supply Company, Tulsa; J. M. Zilboorg, Mexico 
City, D. F., Mex.; H. B. Atherton, Kansas City Power & Light 
Company, Kansas City, Mo.; and J. K. Richardson, U. S. 
Bureau of Reclamation, Denver, Colo. Back row, left to right, 


At joint Luncheon with the Engineers Club of Tulsa, April 
26, during Region VIII meeting. Front row, /eft to right, 
Harold Grass, secretary, Region VIII; L. K. Sillcox, ASME 
President; C. H. Shumaker, ASME Vice-President, Region 
VIII; and H. B. Oatley, chairman, ASME Boiler Code Com- 
mittee. Back row, left to right, W. R. Clarke, Region VIII 
Meeting Arrangements Committee Chairman; C. E. Davies, 


A. H. Jensen, New Orleans Public Service Company; H. H. 
r., Humble Oil & Refining Company, Houston, 
J. W. Lacy, Texas Instruments, Dallas, Texas. 


Meredith, 
Texas; an 


of Tulsa; 


secretary, ASME; Ed Byers, President, The Engineers Club 
Robert P. Lennart, chairman, 
Section, and O. B. Schier, 2nd, assistant secretary, ASME. 


Mid-Continent 


ASME Region VIII Triple-Interest Meeting in Tulsa a Big Success 


Atomic and solar energy are making strong 
bids as competitors of coal, oil and gas, and 
water power and, at least, atomic power will 
be a competitive actuality within a decade. 

This assertion was made by L. K. Sillcox, 
ASME President, at the joint luncheon meet- 
ing with The Engineers Club of Tulsa, in the 
Chamber of Commerce dining room, one of 
the many successful events of the fifth annual 
meeting of Region VIII of the Society. The 
subject of Mr. Sillcox's talk was ‘‘Power and 
Pipe Lines.’’ The meeting convened on April 
25 and continued in technical sessions through 
April 28. To round out the program there 
were a number of excellent plant trips and an 
enjoyable program for the women. 

“With improved technology,’’ said Mr. 
Sillcox, *‘it is conceivable that electricity can 
be produced from atomic energy at existing 
costs of coal-generated electricity.” 


Nuclear Power to Produce Electricity 


The Atomic Energy Commission hopes that 
by 1960 nuclear power will be supplying elec- 
tricity in the competitive industrial field, said 
Mr. Sillcox. 

‘Between 1960 and 1970, the AEC study 
shows nuclear power plants will account for 
10 to 20 per cent of electric capacity put in 
place.” 

The AEC estimated that by the year 2000, 
about 29 per cent of the installed electric gen- 
erating capacity is likely to be nuclear and that 
50 per cent of new capacity will be nuclear. 

“Nuclear energy may delay the develop- 
ment of the direct use of the sun's energy,” 
Mr. Sillcox pointed out, ‘but eventually solar- 
energy use will Se widespread. At present its 
chief use is for space heating and this use will 
continue for some time."" 


Another Milestone 


Increases in the production and utilization ot 
energy by the individual are the milestones of 
civilization, he said. 
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If the present rate of increase of energy use 
continues, the speaker added, it will be nearly 
doubled by 1975, or the equivalent of burning 
2'/, billion tons of coal per year for the United 
States alone, nearly the present rate of con- 
sumption for the entire world. 


Need Management Training 


C. V. Elwell, The Western Company, Mid- 
land, Texas, viewed the shift of the technically 
trained man into high places in management as 
the resule of the continued growth of tech- 
nological advances in industry in his talk en- 
titled, ‘‘Engineers Versus Human Beings.” 

Mr. Elwell spoke Monday night at the 
joint banquet of senior ASME members with 
members of the student branches of Region VIII 
held at Tulsa concurrently with the senior 
branch. The banquet was at the Mayo Hotel, 
meeting headquarters. 

At the same time, he declared, the fact is 
that schools do not give the type of training to 
engineering students which allows them to 
step into management roles. 

This is the day of the engineer,"’ he stated. 
‘World War II had a tremendous impact upon 
the technology of business. Since the early 
1940's it has become increasingly evident that 
industrial managers must have some under- 
standing of the technological advances within 
their businesses." 

In spite of all this demand, he pointed out, 
engineers are finding it difficult to achieve the 


ASME Boiler Code 
Committee in 
Session. 


promotions they desire, chiefly because of lack 
of management training. 

To remedy this condition, he advocated the 
following: 

Change in school curriculums to include 
management courses. 

Specialized training courses by companies 
to equip engineers to handle management 
positions. 

Carefully planned program of self-improve- 
ment by the engineers themselves. 


ASME Boiler Code Committee 


The meeting of the Boiler Code Committee 
of The American Society of Mechanical Engi- 
neers was held in conjunction with the fifth 
annual meeting of Region VIII at the Mayo 
Hotel, Tulsa, Okla., April 25-28. Approxi- 
mately 250 people attended the sessions which 
were jointly sponsored. 

Technical sessions started at 9:00 a.m., 
Monday, April 26. This was followed by a 
luncheon at The Engineers Club of Tulsa in 
which a welcoming address from the Mayor of 
Tulsa was read by W. R. Clarke, the general 
chairman and toastmaster. Speakers were L. 
K. Sillcox, President of ASME, and H. B. 
Oatley, Chairman of the ASME Boiler Code 
Committee. 

In the afternoon the sessions continued and 
meetings of the various ASME Boiler Code 
Subcommittees were held. 

A social hour was foliowed by a banquet. 
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ASME Student Winners. C. H. Shuma- 
ker, second from right, Vice-President 
ASME, Region VIII, presents a “man- 
mile” trophy to Everett Hart of Kansas 
State College, who traveled the greatest 
number of man-miles to the ASME Stu- 
dent Conference, which was held con- 
currently with the fifth annual meeting 
of ASME Region VIII. The other stu- 
dents presented winning papers in com- 


On Tuesday morning there was a panel 
session on the various sections of the Boiler 
and Pressure Vessel Code. Many questions and 
suggestions were directed to the panel. A 
number of worth-while suggestions, which re- 
sulted from these discussions, are considered 
acceptable to the subcommittees and will be 
presented at some future date to the Boiler 
Code Committee. 

Inspection trips for the afternoon were ar- 
ranged to the American Airlines Maintenance 
Depot and to the Stanolind Research Labora- 
tories which proved interesting. 

On Wednesday an all-day meeting of the 
Boiler Code Committee convened. 

A student conference was held in conjunction 
with this meeting with Oklahoma University, 
Oklahoma A&M College, University of Ar- 
kansas, Kansas University, Kansas State Col- 
lege, and Nebraska University participating. 

A program of activities had been planned for 
wives and guests touring the many points of 
interest in Tulsa. 


ASME Transactions 
for May, 1954 


Tue May, 1954, issue of the Transactions of 
the ASME (available at $1 per copy to ASME 
members, $1.50 to nonmembers) contains the 
following: 


Technical Papers 


Convective Heat Transfer for Mixed, Free, 
and Forced Flow Through Tubes, by E. R. G. 
Eckert and A. J. Diaguila. (53—A-191) 

Heat Transfer to Mercury in Turbulent Pipe 
Flow, by H. A. Johnson, W. J. Clabaugh, and 
J. P. Hartnett. (53—A-189) 

Heat Transfer to Lead-Bismuth and Mercury 
in Laminar and Transition Pipe Flow, by,H. A. 
Johnson, J. P. Hartnett, and W. J. Clabaugh. 
(53—A-188) 

Effect of Single Roughness Elements on the 
Heat Transfer From a 1:3 Elliptical Cylinder, 
by R. A. Seban, S. Levy, D. L. Doughty, and 
R. M. Drake, Ji. (53-—A-86) 

Heat Transfer in a Gas-Fired Furnace, by S 
J. Genna, E. J. Nolan, and A. A. Furczyk. 
§3—A-190) 


June, 1954 


t to right, Kenneth May, 


tition. 
niversity of Kansas, third; D.L.Lucke, 
University of Arkansas, fourth; Daun 
Whelan, University of Oklahoma, fifth; 
Mr. Hart, second; Professor Shumaker, 


and L. W. Ledgerwood, Jr., vice-chair- 
man, Student Membership, ASME Mid- 
Continent Section. First prize winner, 
Edward Burkholder, of Oklahoma A&M 
College, Stillwater, Okla., is not shown. 


A Review of Thermal-Radiation Constants, 
by N. W. Snyder. (53—A-176) 

Radiation in Metals, by N. W. Snyder. 
(53—A-132) 

Thermal-Radiation Tables and Applications, 
by R. V. Dunkle. (53—A-220) 

Local Boiling Heat Transfer to Water at 
Low Reynolds Numbers and High Pressures, 
by J. A. Clark and W. M. Rohsenow. (53— 
A-183) 

Tube Expanding and Related Subjects, by 
F. F. Fisher and G. J. Brown. (53-——A-174) 

Electronic-Control Method for the Precision 
Expanding of Tubes, by F. E. Dudley. (53— 
A-133) 

Application of Quality-Control Require- 
ments in Manufacture of Components for a 
Coaxial-Carrier System, by A. T. Chapman. 

On the Theory of Regenerative Chatter in 
Precision-Grinding Operations, by R. S. Hahn. 
(53—A-159) 

An Experimental Study of Metal Extrusions 
at Various Strain Rates, by J. Frisch and E. G. 
Thomsen. (53—A-154) 

Cutter Life for Face-Milling Cast Iron, by 
W. W. Gilbert, O. W. Boston, and H. J. Siek- 
mann. (53—A-149) 

Measurement of Stresses Imposed on Wheels 
in Diesel-Locomotive Service, by L. L. Olson. 
(53—A-114) 

1.5 Per Cent Carbon Cast-Steel Railroad- 
Car Wheels, by N. A. Matthews and R. A. 
Flinn. (53—A-118) 

Better Yield Through Dimensional Con- 
trol in Small-Sawmill Operation, by J. S. 
Bethel. (53—A-199) 

A Concept of Fatigue Damage, by S. M. 
Marco and W. L. Starkey. (53—A-143) 

Linkage Design—A Note on One Method, 
by A. S. Hall, Jr., and D. C. Tao. (53— 
A-142) 

Thermal-Shocking Austenitic Stainless Steels 
With Molten Metals, by R. A. Tidball and 
M.M. Shrut. (53—-A-179) 

Heat-Treatments of Welded Structures for 
Relief of Residual Stresses With Particular 
Reference to Type 347 Stainless-Steel Weld- 
ments, by W. L. Fleischmann. 

Thermal Checking of Wrought-Steel Rail- 
way Wheel Material, by H. R. Wetenkamp. 
($3-—A-72) 

A Short Method for the Evaluation of the 


ASME Calendar of 
Coming Events 


June 20-24 

ASME _ Semi-Annual William Penn 
Hotel, Pittsburgh, Pa. 

(Final date for submitting papers was Feb. 1, 1954) 


Sept. 8-10 

ASME Fall 
waukee, Wis. 
(Final date for submitting papers was May 1, 1954) 


Sept. 13-24 

ASME Instruments and Regulators Division and 
Instrument Society of America Exhibit and Joint 
Conference, Commercial Museum and Conven- 
tion Hall, Philadelphia, Pa. 

(Final date for submitting papers was May 1, 1954) 


Meeting, 


Meeting, Hotel Schroeder, Mil- 


Sept. 26-29 

ASME Petroleum-Mechanical Engineering Con 
ference, Statler Hotel, Los Angeles, Calif 

(Final date for submitting papers was May 1, 1954) 


Oct. 28-29 

ASME-AIME Joint Fuels Conference, William 
Penn Hotel, Pittsburgh, Pa. 

(Final date for submitting papers was June 1, 1954) 


Nov. 28-Dec. 3 

ASME Annual Meeting, Statler Hotel, New York, 
N. ¥. 

(Final date for submitting papers--July 1, 1054) 


Effect of Some Thermal-Cycle Variations on 
Steam-Turbine Heat Rates, by S. D. Fulton. 
(53—-A-97) 

Experimental Superheater for Steam at 
2000 Psi and 1250 F—Progress Report After 
12,000 Hours of Operation, by F. Eberle, F. G. 
Ely, and J. A. Dillon. (53—A-90) 

Interface-Extension Versus Upper Limiting 
Time-Mean Energy-Release Rates of Constant- 
Pressure Steady-State Combustion Process, by 
W. J. Wohlenberg. (53—A-103) 

Pulverized-Coal-Fired Gasifier for Produc- 
tion of Carbon Monoxide and Hydrogen, 
by P. R. Grossman and R. W. Curtis. (53 
A-49) 


New Freeman Fund 
Fellowship Available 


Opportunity for research in hydraulics or 
related fields is available to a qualified appli- 
cant of the American Society of Civil Engi- 
neers or The American Society of Mechanical 
Engineers through an award from the Freeman 
Fund, which offers financial support in the 
form of fellowships and scholarships. The 
fund was established by the late John R. Free- 
man, an outstanding hydraulic engineer, to 
aid and encourage young engineers to make 
hydraulic investigations and to undertake hy- 
draulic research. Since Mr. Freeman was 
president of both ASCE and ASME, it is par- 
ticularly fitting that members of both societies 
be eligible for such aid and encouragement. 

Notice is hereby given, well in advance of 
the closing date for submission of applications, 
of the rules established in connection with 
application for the award. The rules follow: 


1 Applicants must be citizens of the United 
States and members in some grade of either of 
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(IMBTITUTE 


ge sgn Institute of Brooklyn to occupy new site at Civic Center. Arrow points 
ray models of existing structures of the American Safety Razor Corporation 
facing Jay Street which Polytechnic Institute of Brooklyn has contracted to purchase 


for $2 million; $1,500,000 will be spent to convert the buildings. Low white model 
in front of the two gray structures will be the new Polytechnic Library and Student 
Lounge. It is expected that conversion of the building will require up to three years. 
When ready it will be equipped to handle 7500 full and part-time students. The 


pos enrollment, including day, evening, and 


raduate students, is 6600, makin 


olytechnic one of the largest engineering schools in the country in terms of enroll- 
ment. The new building will have 320,000 ft of floor space and give the Institute 60 
per cent more room than it now has. The century-old school has the largest graduate 


program in America and one of the largest research programs in the 


the two co-operating societies, ASCE or 
ASME. 

2 Applications must be submitted to the 
Freeman Fund Committee, care of the Execu- 
tive Secretary, ASCE, 33 West 39th Sereet, 
New York 18, N. Y., on or before Feb. 1, 1955. 
Announcement of the award will be made on 
March 15, 1955. 

3 Applicants must tender a program of 
study, investigation, or research in related 
subjects, covering a period of at least nine 
months starting in 1955, together with a state- 
ment of funds needed. 

4 Applicants must furnish evidence of 
qualification to carry out the proposed pro- 
gram. 

§ The Freeman Award Committee will give 
preference to projects bearing importantly on 
the defense effort. 


Though $1200 is the usual grant co a winning 
candidate, the next award can be as much as 
$3000, depending on the need claimed in the 
application. 


Lubrication Conference 
Announced 


Tue Lubrication Activity of The American 
Society of Mechanical Engineers will hold its 
first lubrication conference in joint session with 
the American Society of Lubrication Engineers 
at the Lord Baltimore Hotel, Baltimore, Md., 
Oct. 18-19, 1954. 
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nited States. 


Papers will be sponsored by both societies in 
five sessions dealing with the following: Jour- 
nal-bearing behavior and hydrodynamics; re- 
cent research results on friction and wear; 
ball-bearing friction and lubrication; analysis 
of pressure-viscosity effect in oils; and grease- 
lubrication studies. 

Increased interest in the science of lubrica- 
tion has created the need for a conference de- 
voted completely to this specific field. This 
conference will provide an assembly for the 
presentation and discussion of problems en- 
countered and progress made in the field of 
lubrication. 


Management Book Announced 


Tus Golden Book of Management, edited 
for the International Committee for Scientific 
Management (CIOS) by L. F. Urwich, will be 
published in London, England, in December of 
this year. 

The book deals with the work, publications, 
biographical material, and special contribu- 
tion to management of over 70 personalities 
from 11 countries whose thinking has become 
a part of the mental equipment of all serious 
students of the subject. 

A copy of the book may be ordered from 
First Post, 71 Blandford Street, London W1, 
England, for $6.50, pos. tee. Members of or- 
ganizations affiliated to CIOS may purchase a 
copy for $5, if ordered before Sept. 1, 1954. 


Coming Meetings . . 
Engineering Education 


Tue annual meeting of the American Society 
for Engineering Education will be held June 
14-18, at the University of Illinois. The theme 
this year, “Evaluation of Engineering Educa- 
tion,”’ will feature a thorough analysis of all 
phases of engineering education. This will 
conclude the Society's two-year study of the 
subject. Industry's view on engineering edu- 
cation will be discussed by several industrial 
representatives. 

The meeting will include conferences spon- 
sored by two component organizations of the 
ASEE, the Engineering College Administra- 
tive Council and the Engineering College Re- 
search Council. These groups will also hold 
a joint dinner to commemorate the fiftieth 
anniversary of the founding of engineering 
experiment stations in engineering colleges, a 
movement that has contributed substantially 
to research progress in this country. 

Educators and engineers from other coun- 
tries who are visiting in the United States are 
cordially invited to attend. Foreign guests 
should write to Prof. R. K. Newton, ASEE 
Housing Chairman, University of Illinois, 
Urbana, IIl., for information and reservations. 


International Congress on 
Nuclear Engineering 


A Weex-Lono international meeting which- 
will explore the chemical-engineering aspects 
of nuclear processes is being planned by the 
American Institute of Chemical Engineers for 
the week of June 20-25, 1954, at the University 
of Michigan, Ann Arbor, Mich. 

The program, which is expected to be the 
most comprehensive ever held on the subject, 
will begin with a day-long conference on the 
educational problems associated with training 
engineers in the nuclear field. A two-day pro- 
gram is planned on the design of nuclear-power 
reactors, and full technical discussion is 
scheduled in fuel resources, fuel preparation, 
chemical processing of spent fuel, disposal of 
radioactive products, use of isotopes, safety, 
instrumentation and control, and a conference 
on the secial impact of the atomic age. 


Electronic Computors 


Tue whole of the 1954 British Institution of 
Radio Engineers Convention, which is to be 
held at the University of Oxford, July 8-12, 
will be devoted to the application of elec- 
tronics to industrial controls, processes, and 
computation. Over 30 papers are being pre- 
pared, but there will be adequate time and 
facilities for discussion and demonstration. 
The program is divided into six sessions which 
include: Industrial applications of electronic 
computers, cleccronic methods of testing, and 
electronic control. 

The final session on how electronics can in- 
crease production will be opened by Sir Walter 
Puckey, president of the Institution of Produc- 
tion Engineers. For information wire to the 
General Secretary, 9 Bedford Square, London, 
W.C.1, England. 
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Junior Forum .. . 


Conducted by Joseph Schmerler, Assoc. Mem. ASME 


Report of National Junior Committee 
on Section Publications 


In August, 1953, the National Junior Com- 
mittee undertook a study to determine what 
Associate Members want of ASME. One of 
the desires coneerned the starting of a section 
publication that would be devoted, at least in 
part, to the younger members of the Society. 
The need was felt particularly by Associate 
Members in the first two or three years after 
graduation. It is during this period that the 
graduate is trying to settle in the community. 
This younger member of the Society wants 
some means to express himself in his first 
technical paper, some means by which he can 
find out more about the men running the 
Section and announcements of the various 
meetings, and other items of interest that per- 
tain to his profession. It is in this field that 
the National Junior Committee is trying to 
give some information on the ways that these 
publications can be set up, how they may be 
run, the personnel that will be required, and 
the possible editorial content. 

Some Sections have publications in effect 
at the present time. Other Sections are pos- 
sibly thinking of starting one but do not know 
how to attack the problem. The National 
Junior Committee, in preparing this informa- 
tion, is merely offering it to those who might 
be interested. It is left to each Section so use 
this information as it sees fit. 


Content of the Paper 


Several items present themselves immedi- 
ately for editorial copy. 


1 A listing of the meetings that will take 
place during the period that will clapse be- 
tween issues of the publication. 

2 A short biography of the speaker re- 
tained for the main meeting of the group, to- 
gether with a brief description of the topic for 
this meeting. 

3 A short summary of the main talks given 
at the meetings of the group during the pre- 
vious period. 

4 An editorial comment by the Chairman 
of the section. 

5 Items of local interest such as meetings 
of other societies that may appeal to the mem- 
bership, important civic matters that are of 
immediate concern to the community, plant- 
inspection trips, and the like. 

6 Items of Society business that have been 
transacted by the Section Executive Com- 
mittee. 

7 Biographies of the candidates for office 
proposed by the Section Nominating Com- 


mittee. 
The Editorial Staff 


The editorial staff of the section publication 


June, 1954 


could be made a part of the Section Executive 
Committee. There should be an editor, one 
or two associate editors, and as many reporters 
as required. The editor would, of course, be 
responsible for the over-all operation of the 
publication. One of the associate editors 
would be responsible for the collection of the 
various articles required for each issue. In 
addition he would be responsible for the for- 
mat of the issue and delivery of the completed 
copy to the printer. Another of the associate 
editors would be responsible for the printing 
and the distribution of cach issue, maintenance 
of a proper and correct mailing list, and the 
accounting for funds expended on the various 
phases of the work. The various reporters 
would be assigned specific projects and would 
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be responsible for their delivery before a 
specified deadline date. 


Size and Printing Methods 


It is only natural to want to start any publi- 
cation on a large scale, but it may be difficule 
to maintain it so. Perhaps it would be best to 
start with a single 8'/; X 11 in. page printed on 
both sides. In this manner the demands for 
large quantities of copy can be kept to a mini- 
mum until the paper has reached a measure of 
acceptance in the community. After the 
membership has begun to take an interest in 
what is being said, the paper can be expanded 
to take care of the increased demand for more 
information. It is also quite possible that 
more people will begin to ask if there is any- 
thing they can do to help. 

There are several methods of printing that 
can be used, depending upon such items as the 
number of copies required from each printing, 
the quality of printing desired, and last but not 
least, the amount of money that is available. 
The least-expensive method of reproduction is 
by mimeograph machine. This process will 
give a paper of minimum quality at the lowest 
cost. Most companies use the mimeograph 
process in their daily routine of business af- 


Features of the massive uranium graphite reactor at Oak Ridge National Laboratory. 
are explained to a group of students of the Oak Ridge School of Reactor Technology. 


Tours of the many reactors and engineerin 
Oak Ridge National Laboratory is operated 
by Union Carbide and Carbon Corporation for the U. S. Atomic Energy Commission 


the education provided these students. 


facilities of the Laboratory are part of 


553 


= 


fairs. It is however, limited to about 1000 or 
1500 copies before the quality of reproduction 
falls below an acceptable level. 

Multilith gives better quality and a 
larger production run than mimeograph. The 
price is somewhat higher but has the advan- 
tage of clearer copy and and the ability to re- 
produce pictures, graphs, and other illustra- 
tions. It is possible, for example, to repro- 
duce without any trouble freehand sketches of 
various devices or projects. 

The last method to be considered is the regu- 
lar process using letter type and engravings. 
This method lends itself to practically un- 
limited production runs and gives the highest 
quality work. However, it will be in all 
probability beyond the modest means of most 
sections, especially at the start of the publica- 
tion project 

Of the three general types of reproduction 
mentioned, the use of multilith will probably 
be most advantageous. The master copy 
can be prepared by typewriter and any pictures 
or illustrations may be pasted to the master. A 
simple etching process will then transfer the 
master copy to a metal plate and the page is 
ready to be printed. 


Costs and Advertising 


The matter of costs is, like the previous 
items, rather difficult to determine with- 
out first knowing the specific case. One of the 
indeterminate items is tied directly to the size 
of the production run. Like any mass-pro- 
duction process, the initial cost of setting up 
the printed matter is the largest single cost, 
except for postage, and the unit cost will tend 
to decrease as the quantity increases. 

Specifically, each of the following items 
should be evaluated before trying to determine 
the monthly cost of any publication: 


1 The cost of office help in preparing copy. 

2 The cost of materials, paper, envelopes 
Cif used), ink, and so on. 

3 The cost of preparing the final copy for 
publication and printing. This includes the 
cost of setting type, or of preparing stencils, 
and running the paper through the printing 
process. 

4 The cost of addressing the publication 
and, if envelopes are used, the cost of stuffing 
them. 

$ Postage charges. It is possible to obtain 
a franking permit from the Post Office De- 
partment and have it printed on the publica- 
tion in that portion set aside for mailing pur- 

The Post Office Department should be 
consulted for further details. 


How does one proceed to offset these costs? 
Ac the present time the only support that the 
Society can give is through the regular allot- 
ment now in effect. Another source of reve- 
nue that presents itself is advertising. Most 
advertisers, though, expect some return for 
the moncy they spend, so that it is suggested 
that advertising be left for future consideration 
when the paper becomes accepted in the com- 
munity. 

After eliminating direct help from the 
Society and revenue from advertising, how 
then could the paper be supported? 

Each Section budgets a portion of the money 
received from Headquarters to publicity work. 
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The ASME Research Committee on Corrosion and Deposits from Combustion Gases, 
shown above, met at the new laboratory of Bituminous Coal Research, Inc., in Colum- 
bus, Ohio. Among the subjects discussed was a peppeced research project to be 


sponsored by the committee. Chairman John F. Bark 


ey presided. After the meet- 


ing the committee members made an inspection tour of the laboratory. 
witnessed a demonstration of a new method for removing sulphur dioxide from 
stack gases. After lunch, they inspected the facilities of Battelle Memorial Institute. 


These funds could be used to good advantage 
for the section publication. It is also possible 
that certain members and organizations in the 
community would be willing to underwrite a 
portion of the costs without expecting to re- 
ceive any advertising or credit for their help. 
Basically, however, it is a problem that each 
Section will have to solve for itself within its 
Own organization. 


Summary 


This article has attempted to point out some 
of the advantages of a publication for local 
sections. When attempted, even on a modest 
scale, a fair number of persons will be employed 
in its preparation. This will enable the Sec- 
tion to offer more jobs to members of the 
Society and should, in the long run, increase 
the activity of the members in the community. 
In addition, it will cause the membership to be 
better informed on events about them and will 
enable the younger members and those who 
have recently transferred to the Section to be- 


come better acquainted with the activities at 
home. The range of editorial content of the 
Paper is quite wide and it should not present 
any great problem to maintain a paper through- 
out the year. The largest problem to be en- 
countered will be one of cost and financing, but 
by proper study and management, it can be 
overcome, especially if the desire for the publi- 
cation is great enough. 


Semi-Annual Meeting, Pittsburgh, Pa. 
June 22, 1954 


The Junior Session will have as its theme 
the subject, ‘How Do You Measure Engineer- 
ing Success?*" The speaker will be H. N. 
Muller, Mem. ASME, assistant to the vice- 
president—engineering and research, West- 
inghouse Electric Corporation, Pittsburgh, 
Pa. The chairman of the session will be A. R. 
Cederberg, and the vice-chairman will be E. J. 
Harder, both from Westinghouse Electric 
Corporation in Pittsburgh. 


ASME Standards Workshop .. . 


Interpretations of 1951 Code 
for Pressure Piping 


From time to time certain actions of the 
Sectional Committee B31 will be published for 
the information of interested parties. While 
these do not constitute formal revision of the 
Code, they may be utilized in specifications, or 
otherwise, as representing the considered opin- 
ion of the Committee. 

Pending revision of the Code for Pressure 
Piping, ASA B31,1-1951, the Sectional Com- 
mittee has recommended that ASME, as spon- 
sor, publish selected interpretations so that 
industry may take immediate advantage of 
corresponding proposed zevisions. 


Case No. 15 


Inquiry: May the new ASA B16.5-1953 
pressure-temperature rating tables be used in 
the various sections of the Code for Pressure 
Piping where reference is now made to ap- 
plicable American Standard or to ASA B16e? 


Reply: It is the Committee's opinion that 
pending the new edition of the Code for Pres- 
sure Piping the pressure-temperature rating 
tables in ASA B16.5-1953 may be used for all 
sections of the Code. 


Case No. 16 


Inquiry: Are the requirements contained in 
Section 9.3, Specific Minimum Requirements 
for Refrigerant Pipe and Tubing, of the new 
Safety Code for Mechanical Refrigeration 
B9.1-1953 also required by Section 5, Re- 
frigerant Piping of the B31.1 Code for Pressure 
Piping? 

Reply: The Refrigeration Section of the Code 
for Pressure Piping has taken action to bring 
the requirements of paragraph 516 into har- 
mony with the new 1953 edition of the B9 
Safety Code for Mechanical Refrigeration. 

Until such time as a new edition of the Code 
for Pressure Piping is issued the following 
wording of paragraph $16 should be complied 
with. 
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516 Specific Minimum Thickness Require- 
ments for Refrigerant Pipe and Tubing. 

(4) STEEL AND WROUGHT-IRON PIPE: 
Standard wall steel or wrought-iron pipe may 
be used for design working pressures not ex- 
ceeding 300 psig, provided lap-welded, electric- 
resistance-welded or seamless pipe is used for 
sizes 2 in. and larger and extra strong wall pipe 
is used for liquid lines for sizes 1'/, in. and 
smaller, conferming to ASA B36.10. 

(6) STANDARD PIPE SIZE BRASS, COP- 
PER PIPE AND TUBING. Standard pipe size 
copper and red brass (not less than 80 per cent 
copper) may be used and shall conform 
to ASTM Specification B-42 for copper pipe and 
ASTM Specification B-43 for red-brass pipe. 
(¢) WATER-TUBE SIZE HARD COPPER 
TUBING. Water-tube size hard copper tubing 
used for refrigerant piping shall conform to 
ASTM Specification B-88, Types K or L, for 
dimension and specifications except that 
copper tubing with outside dimensions of '/, 
inches and */, inches shall have a minimum 
nominal wall thickness not less than 0.030 
inch and 0.032 inch, respectively. 

(4) SOFT ANNEALED COPPER TUBING. 
Soft annealed copper tubing used for re- 
frigerant piping shall not be used in sizes 
larger than 7/, inch OD (4/, inch nominal). 
Soft annealed copper tubing shall conform to 
ASTM Specification B-68 or ASTM Specifica- 
tion B280T and the minimum nominal wall 
thicknesses shall be as follows: 

Outside diameter, in. Wall thickness, in. 


.0.032 


(¢) SMALL COPPER TUBING EXCEP- 
TION. Hard copper tubing and soft annealed 
copper tubing up to and including '/, inch out- 
side diameter used in factory-assembled piping 
may have wall thicknesses 0.004 inches less 
than the thicknesses specified in Paragraphs (c) 
and 

Table 40—List of Material Specifications 

Add under TUBING—Nonferrous: 

Seamless copper tube for refrigeration field 
service ASTM b280T 

Table 42—Allowable S values to be used in 
Formula 13 for Pipe & Tubing in Refrigerant 
Systems. 


Change last three designations as follows: 


** Brass pipe, 

seamless red 

brass ASTM B43 7000 Ib 
™ Copper pipe, 

seamless ASTM B42 6000 Ib 


** Copper tubing, ASTM B88 
seamless ASTM B68 6000 
ASTM B280T Ib 
ASTM B75 


** Brass pipe, copper pipe, seamless, copper 
tubing, seamless, temperature limit 250 degrees 
F. 

ASTM B75 not recommended for refrigerant 


piping. 


June, 1954 


General Arrangements Committee for the 1954 ASME Fall Meeting to be held at the 
Hotel Schroeder, Milwaukee, Wis., Sept. 8-10. Milwaukee Section, host for the 
meeting, will be celebrating its fiftieth anniversary. Seated, left to right, E. J. Risseeuw, 
E. P. Hansen, E. C. Koerper, General Chairman R. D. Teece, R. C. Cramer, and R. B. 
Adams. Standing, /eft to right, G. V. Miniberger, J. G. Suramcz, A. C. Holmes, A. G. 
Hoppe, R. J. Sullivan, L. T. Brinson, J.G. Van Vleet, H. G. Holler, and G. F. Leitner. 


Actions of the ASME Executive Committee 
At a Meeting at Headquarters, April 20, 1954 


A Meetino of the Executive Committee of 
the Council was held in the rooms of the So- 
ciety, April 20, 1954. L. K. Sillcox, chair- 
man, presided. In addition to Mr. Sillcox 
there were present: Thompson Chandler, 
H. E. Martin, A. C. Pasini, and W. F. Thomp- 
son of the Committee; Joseph Pope, chairman, 
Finance Committee; V. Weaver Smith, chair- 
man, Organization Committee; J. L. Kopf, 
treasurer; E. J. Kates, assistant treasurer; 
H. R. Kessler, vice-president, F. L. Bradley 
and R. B. Lea, directors; C. E. Davies, sec- 
retary; O. B. Schier, 2nd, assistant secretary; 
and Ernest Harttord, deputy secretary. 


Roy V. Wright Lecture 


Selection was approved of Raymond R. 
Tucker, Mayor of St. Louis, Mo., as the Roy 
V. Wright Lecturer at the Pittsburgh Semi- 
Annual Meeting, June 20-24, 1954. 


Prime Movers Committee Award 


The Prime Movers Committee of the Edison 
Electric Institute requested the ASME to ad- 
minister a Prime Movers Committee Award, 
the purpose of which is ‘‘the recognition of 
outstanding individual or multiple-author 
contributions to the literature of thermal 
electric-station practice or equipment."’ The 
Executive Committee voted to receive the 
gift of the Prime Movers Committee Award 
and to express the appreciation of the Society 
to the Committee and the contributors to the 
Fund. 


Springer Award 


It was reported that Russell S. Springer, 
Mem. ASME, who died on July 1, 1953, had 
willed to the Society the sum of $5000, “‘the 
income from which permanent fund is to be 
used for annual awards, medals, or engraved 
certificates for original outstanding technical 


papers which are distinct contributions to the 
literature of the profession of mechanical 
engineering, These prizes are to be given on 
recommendation of the proper committee 
and under the sole jurisdiction of this Society, 
for the encouragement of the younger members 
and for the development of the Society." 
The Executive Committee voted to receive 
the legacy of $5000 from the estate of Russell 
S. Springer and to inform the Board on Honors 
so that it may administer the Springer Award, 


1954 Power Show 


The following ASME representatives on the 
Power Show Advisory Committee for the 
1954 Power Show, Dec. 2-8, 1954, were ap- 
proved: L. K. Sillcox, ASME President; A.C. 
Pasini, director, Board on Technology; T. R. 
Olive, chairman, Board on Technology; J. 
Keith Louden, chairman, Meetings Commit- 
tee; and C. E. Davies, secretary. 


New Engineering Societies Building 


At an informal meeting of the representa- 
tives of the four Founder Societies and the 
American Institute of Chemical Engineers, on 
April 6 in Chicago, Ill., it was recommended 
that a committee be formed composed of the 
five presidents to expedite decision on location 
‘a other questions concerning the new cngi- 
neering societies building. The Executive 
Committee authorized President Sillcox to 
join with the other presidents in the forma- 
tion of a committee of the five presidents for 
this purpose. 

In amplification of this action, the Commit- 
tee stated its understanding that the Committee 
of Five Presidents as now appointed will con- 
tinue without change until the project is com- 
pleted. 

The president was authorized to appoint an 
alternate having equal powers with him, but 
with the understanding that ASME will have 
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only one vote on the Committee. The Com- 
mittee voted to continue the Special ASME 
Committee on Engineering Societies Building, 
appointed Dec. 28, 1953. 

ASME representatives on the Board of UET 
will be instructed to ask UET to make a re- 
port to the Committee of Five Presidents of 
progress in implementing the plan outlined in 
their memorandum, ‘"The Future Home of the 
Engineering Societies,’’ dated March 5, 195}. 
These representatives will also be instructed to 
advise UET of the existence and purpose of the 
Committee of Five Presidents and to request 
UET to co-ordinate its operations with the 
Committee in regard to a new engineering 
center building. 


Student Branches 


On recommendation of ECPD, the Execu- 
tive Committee voted to adopt the following 
policy with regard to ASME Student Branches: 

“Student organizations may be established 
in schools with engineering curricula ac- 
credited by ECPD. The charter of a student 
organization shall be withdrawn by the gov- 


erning body of the society concerned in case ot 
withdrawal of ECPD accreditation in the 
curriculum of the student organization con- 
cerned, or for other reasons deemed sufficient 
for such action. 

“Notice of withdrawal by the Society to the 
student organization and to others concerned 
shall contain provision for complete dissolu- 
tion of the student organization not later than 
three years after such date of notification un- 
less new ECPD accreditation occurs in the 
interval.” 


Appointments 


The following appointments on Committees 
and Joint Activities were approved: S. E. 
Vazquez, Boiler Code Conference Committee; 
E. O. Bergman, Boiler Code Executive Com- 
mittee; R. B. Lea, alternate, Engineers Joint 
Council; H. B. Oatley, alternate, Engineering 
Manpower Commission; R. S. Damon, Danie! 
Guggenheim Medal Board of Award, 3-year 
term; and R. S. Henry, Committee on Nomi- 
nation of George Westinghouse for Hall of 
Fame. 


Engineering Societies Personnel Service, Inc. 


Tuuse items are from information furnished 
by the Engincering Societies Personnel Ser- 
vice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members, 
or nonmembers and is operated on a nonprofit 
basis. 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the Serv- 
ice. These rates have been established in 
Chicago 
84 East Randolph St. 


New Vork 
8 West 40th St. 


Men Available’ 


Manager, precision manufacturing, 48, BS and 
MS degrees. Broad experience in engineering. 
tooling, methods, cost reduction, management 
controls, labor, etc. Can develop a strong, 
profitable organization Prefers New York 
metropolitan area. Me-71 


Manufacturers’ Representative, assistant, me 
chanical engineer, 27, BSAK, New Vork metro. 
politan area Two years can manufacturing and 
three goers time standards and product 
ing ixed salary plus profit sharing. Me-89 


Industrial Engineer, 31, BS(IB), PE, 
seven years’ experience comprising wage incen- 
tives, methods analyses, materials handling, plant 
layout, production control, and cost estimating 
Present \ industrial engineer. Will 
relocate Me.90 


Mechanical Bagiseer, BME, 26, single. De- 
sires position as assistant to engineering or manu- 
facturing executive. Three years’ experience as 
liaison engineer in design, testing, manufacturing, 

uality control, and administration. 
vocation open 

Heat-Transfer Engineer, outstanding experi- 
ence of research in heat transfer, refrigeration, and 
heating; holds BS, MS, and PhD in mechanical 


‘An men listed hold some form of ASME 
membership. 
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order to maintain an efficient nonprofit per- 
sonnel service and are available upon request. 
This also applies to registrant members whose 
availability notices appear in these columns. 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office. 
When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of en- 
gineering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance. 
San Francisco 
57 Post St. 


Detroit 
100 Farnsworth Ave. 


engineerin, Desires reponsible position in re- 
ev 


search or elopment engineering. Me-92 


Management Mechanical Engineer, BME, 35, 
family; 15 years’ experience with large electrical 
manufacturing corporation, including experience 
as follows: graduate-student course in engineer- 
ing; refrigeration engineering; methods oof. 


Desires position in 


electromechanical design. 
Prefers New 


production or met engineering. 
York metropolitan area. Me-97. 


Mechanical Engineer, proved record of leader- 
| and accomplishment in design, development, 
manufacture of mechanical or hydraulic 
production uip- 


products, special machines, 
Creative ability. 


ment. Plant modernization. 
Many patents. Me-98. 


Industrial-M , 33, PE line 
and staff. Plant engineering and preventive 
maintenance, methods, standards, cost-control 
estimating. Development, metallurgy, machine 
shop, welding. Familiar with production plan- 
ning and scheduling. Prefers South. Me-99 


Mechanical Engineer, 32, BSME, 
Six years’ experience plumbing- heating field, 
cluding design, development, research, 
ing sales of automatic valves and controls. De- 
sires position leading to management. Me-100 


Product Design, Mechanical Product Engi- 
neer, or Industrial-D Engineer, 44, married, 
BSc (Hoiland), also A.M.I.M.E. (England). Ex- 
perienced in product design, redesign of existing 
products, product development, cost reduction, 
die casting, and metal fabrication. Speaks and 
reads German, French, and Dutch. Able to head 
department. Available after June 15th. Prefers 
West or Eastern Seaboard, Europe. Me-101 


Positions Available 


Works Manager, 45-55, engineering degree 
preferred, proved administrative ability and ten 
to 15 years’ experience in all phases of manufac- 
turing, supervision in plant manufacturing major- 
ity of own components of electremechanical na- 
ture. Must be production and quality-minded, 
capable of supervising manufacturing sections, 
production control, plant maintenance, quality 
control, and over-all engineering functions, both 
manufacturing and product engineering. Know!l- 
edge of manufacture of traffic pre- 

ed. Y-9908-D 


ferr $15,000, plus bonus. 6 
9285. 
Design Engineer, experience on the design and 


layout of small nail industslal elevators. This experi- 
ence required, in addition to taking over the o= 
ing room and engineering department. $7500 
New York, N.Y. Y-9958. 


Design Engineer, mechanical degree, at least 
five years’ experience on high-pressure hydraulic 
and electromechanical devices. Must be citizen 
$8000. New York, 


Design E eer, design and production experi- 
ence on small mechanisms to design and follow 

$7800. New York, N -9979 


Piant Engineer, 35-45, at least five years’ ex 
perience in administrative type pe of engineering and 
in mills. nowledge of hydrau- 

ics helpful die maintenance, power, and 
engineering problems for a pulp. paper, and con- 
My mill for a paper manufacturer. $10,000— 
vas Employer will negotiate fee. Ala. 


Project Engineers for bon AN. control, research, 


and product p and dev t for oven- 
ready and frozen foods and mixes. $10,000- 
$15,000. Midwest. Y-9981. 

Power-Plant E eer, BS (ME), preferably 


with Gold Seal of New Jersey or a comparable 
license in some other state. Should be able to 
take complete charge of steam plant at 50/)- 

ds pressure an pounds per hour 


neering; tool designing; supervision in ’ 
electroplating; liaison engineering, etc. Desiees 
position in engineering, management, or manufac- 
turing leading to top position. Me-93. 


Executive (Junior), 49, married, registered PE, 
mechanical, Ala., La., and Ohio. 25 years’ ex- 
ience in field as sales and service en i 
ndustrial and power-plant equipment. vailable 
May 1, Prefers South, Southwest, or West 
Coast Me 94-544-D-4 


hanical-Instr t Engineer, BME. 
1944; MME, soon. Eight years in chemical in 
dustries; past 5 in measurement and control 
of process variable. Versed in all phases of plant 
design. AEC clearance. Me-95. 


Mechanical-Sales Engineer, 31, single, BSc 
(Eng.), mechanical and electrical, Benares Hindu 
University, India; ME, University of California. 
Berkeley, Calif Available within four months 
after appointment. Location open. Me-96-486 
D-4, 


Mechanical Engineer, 31, six years’ varied ex 
perience in production, methods, hydraulic and 


Should be able to design, install, and maintain 
boiler equipment. N. Y-9984. 


Chief Engineer, mechanical, electrical, civil, or 
chemical, at least five years’ experience in re- 
sponsible supervisory position and preferably in 
process industries. Knowledge of pulp-mil! 
operations and pumps. Will direct engineering 
department comprised of six section heads and 
their subordinates, to support maintenance, de- 
sign of new production machinery; some co- 
ordinetion of feeds and output for a paper manu- 
facturer. $8500-$10,000. Employer will negoti- 
ate fee. Ala. Y-9987-C-1847. 


Designer, mechanical graduate, ten years’ 
metallurgical-equipment and materials-handling 
experience, to design and lay out automatic os00. 
ing facilities and production lines. 
Brooklyn, N. Y-9989. 

Design Engineer, 30-45, considerable experi- 
ence in industrial-instrument design such as flow 
meters, gages, etc. Will head up group of six to 
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THIS PRODUCTION “DOUBLE CHECK” 
SAFEGUARDS YOUR BOILER INVESTMENT! 


a Yes, here is one extra production step we will never 
bypass! It is your guarantee of a dependable, long-life 
blow-off valve. 

In this corner of the YaRrway Testing Department, 
every Yarway Blow-Off Valve is hydrostatically tested at 
114 times its rated maximum working pressure— proved 
drop-tight for service far beyond normal expectancy. 

Not only blow-off valves, but all YaRway equipment 
undergoes rigorous tests before leaving the YARWAY 
plant. Why? For one reason—to assure longer and 
better service in your plant. Over 15,000 boiler plants 
are using YARWAY Blow-Off Valves—some for twenty- 
thirty years, or longer. 

Whenever you are in need of boiler blow-off valves, 
be sure to make Yarway your way. 


BRANCH OFFices IN PRrinciPAL CITIES 


steam plant equipment 


BLOW-OFF VALVES DIGESTER VALVES 
WATER COLUMNS AND GAGES STEAM TRAPS 
REMOTE LIQUID LEVEL INDICATORS STRAINERS 
EXPANSION JOINTS SPRAY NOZZLES 
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eight men Position is actually design and 
administrative. $12,000. ew England. 
9995 


Technical Writer, 25-30, engineering graduate, 
at least two years’ mechanical and electrical- 
equipment experience for writing, sales promotion, 
and general journalism duties with publicit 
organization Some traveling. %6000 000 
New York, W-3. 


Assistant Professor or Instructor in mechanics, 
BS degree, under 30; no experience required. 
Knowledge of undergraduate statics, dynamics, 
strength of materials, fluid mechanics Will 
teach undergraduate courses in this field and 
engage in research if available. Opportunity to 
work toward advanced degree. Position starts 
erg 1954. $3500-$4500 for nine months. 

C-1699 


Research and Development Engineer, mechani- 
eal or physics preferred. Three or more years’ 
experience in small mechanisms and especial! 
timers and fuses. Knowledge of horolog will 
do research and development, design, and testing 
of timers and fuses for a manufacturer of clocks. 
ary $0500. Employer will negotiate fee. Ohio. 

>. 1840 


Furnace Designer, 35-45, mechanical or metal- 


lurgical engineer, at least eight years’ experience 
in layout and design of industrial furnaces for 
heat-treating, annealing, or similar purposes 
Roswsitee of refractories, controls, and con- 
veyers ill do design and development of in- 
dustrial furnaces, practically all custom-built, 
for a manufacturer of furnaces. $7 

Employer will pay fee. Ill. C-1877. 


Project Engineer, mechanical degree preferred, 
35-50, ten years’ experience in design, drafting. 
and specification writing. Knowledge of power 

lants, mechanical services for manufactur- 
ing plants, including air conditioning, design, pos- 
sibly some drafting, specification writing, and re- 
for a consulting engineer. %$7000-$8000 
ane will negotiate fee. Some traveling Ill 


Planning Engineer, 32-50, at least ten years’ 
experience in solid machine-shop background on 
precision metal-cutting machinery. Knowledge 
of mechanical-power transmission helpful. Will 
lay out all machinery and heat-treating equip- 
ment; selection of machine tools; design tooling 
whenever needed and estimate time and cost of 
manufacturing for a manufacturer of gears 
$10,000-$15,000. Employer will negotiate fee 
C-1880 


Candidates for Membership and Transfer in the ASME 


Tue application of each of the candidates listed 
below is to be voted on after June 25, 1054, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments or objec- 
tions should write to the foweier? of The Ameri- 
can Society of Mech 


Key to Abbreviation 


R = Re-election; Rt = Reinstatement; Rt & T 
* Reinstatement and Transfer to Member 


New Applications 


For Member, Associate Member, or Affiliate 


Ronert New York, NV 
Apamson, WILttam New York, N. ¥ 
Apia, ANnoRL Je., Manila, Philippine Islands 
Aumaz, FRANKLIN J. S. Travancore, India 
Avex, F., Manchester, Conn 
Acexton, Joun C., Bayside, N. V 
Joun H., Toledo, Ohio 
Anpurson, Girenn W., Oak Park, Ill 
Arner, N., Manchester, England 
Barcnetcer, T., Seattle, Wash 
Benjamin, Guy F., Ja., St. Louis, Mo 
Bisnor, Ricuarp H., Los Angeles, Calif 
Biiss, Romert Hatt, Wenham, Mass 
Roxenkamr, Haray J., Urbana, Il 
Boonsnuart, Jutsus C., Hatboro, Pa 
Bossone, Eomunp D., Havertown, Pa 
Bowen, Ricnargp L., Pawtucket, R I. 
Brapvock, Jesse L.S., jr Margate, N.J 
Baaprorp, Gorpon H., Encino, Calif 
Baap Robert J, Readin 
Beacanca, Avoust D., Sao Brazil 
Beaoo, Francis M., Oak Ridge, Tenn 
Bupor. Ronext F., Bristol, Conn 
Busse, Frovp E., Berlin, Wis. 
Cotmer, Ropert H., Amarillo, Texas 
Curran, Joun V., Yonkers, N. 
Davina, Donarp, Chicago, Il 
DeC naup, Joun E., Chicago, Il 
DeNamur, Norman F., Berlin, Wis 
Disuee, Tuomas, L., Charlotte, N.C. 
Dix, Eowarp L., Springfield, Vt 
Domprosx!, Sternuen Newark, N J 
Darsco.it, Josern B., Mishawaka, Ind 
Duoan, Francis C., Oak Lawn, Il 
Duncan, Rosert A., New York, N. ¥ 
Durererr, T., Anniston, Ala 
Eoorenpercer, Markus A., Schenectady, N. Y. 
E1xner, M_, Springfield, Pa 
ErpmMan, Harvey C., Shaker Heights, Ohio 
Fisuer, Davip C., Ballston Lake, N. Y¥ 
FLANERY, Bayies K., St. Louis, Mo 
Foreman, A. Roserr, Ellwood City, Pa. 
Joun N., Harrisburg, Pa 
FPranssen, Huseetus Rotterdam, The 
Netherlands 
Fraser, F., Palmyra, 
Freep, — B., Dayton, Ohio 
Fryer, R., Charleston, W. Va 
Gaunt, Roy E., Prospect Park, Pa 
Grnreat, Roperr P., Paris, France 


Goooman, Tuomas P., Cambridge, Mass. 
Green, Cuarces E., Allegany, N. 
Garerr, Irwin H., New 


Eimer New Yor 
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Hamitton, Warp L., Rochester, N. Y. 
Harrzett, Epson K., Denver, Colo. 
HERMANN, Evoenr C., Westfield, N J. 
Hevi, Harry K., Merion, Pa 
Hutsert, Durwarp L., Pittsburgh, Pa. 
anzow, Lester G Whittier, Calif. 
Georce C., New York, N. 
ounson, Louts H., 3rp, Elgin AFB, Fla 
Dantet C., Baltimore, Md. 
ajor, Josern, Erie Pa 
Keeney, Wittam E., Havertown, Pa 
Kent, Rosert Boston, Mass 
Kiotz, Cuaries H., Haworth, N. J. 
Krause, Ricwarp P., Butler, Pa 
Kropr, Frepericx C., Cincinnati, Ohio 
Kupsras, Joan, New York, N. ¥ 
Laverty, Ropert W., Woodbury Heights, N. J 
Lake, Francis K., Brooklyn, N. ¥ 
LANGLOIS, Henry J., Dearborn, Mich. 
Lanuam, Joun W., Jr , Chattanooga, Tenn. 
Lieut, Ropert J., Chesaning, Mich. 
Lone, , Houston, Texas 
Lorenc, Stanvey A., Trenton, N. 
Matcorert, Antuony, Jr, Ithaca, N. V 
Marouez, Cartos V., Mexico, D. F., Mex. 
MARSHALL, Jonn D., Brampton, Ont., Can. 
Martin, ALEXANDER, Mexico, D. F., Mex 
McCuesney, Cuvier S., Kenmore, N. 
McConcure, Warren A., Park Forest, Il. 
McLavon.in, Georce S., Coyoacan, D. F., Mex. 
McNa tty, Evocene, Beaumont, Texas 
Joun F., Hawaii, T. H 
Mri«sztrowicz, Henry C., Chicopee, Mass. 
Mouse, Raovur, Mons, Belgium 
Mortey, Georce, Horsham, Pa 
Morrow, Davin R., Wellsville, N. Y. 
Narn, Karsunarao V., Madras, India 
Nowak, Tuomas A., Spokane, Wash 
Oore, Geraco B., Havertown, Pa. 
Orrver, Craupto F., Mesilla, N. Mex. 
Pinkava, Wittram A., 
Pucct, A., New York, 
REYNOLDS, Grorce R, Riverdale, 
Rosert K., Danbury, Conn. 
Ruey, W., Charleston, W. Va. 
Rose, Crarence E., San Francisco, Calif. 
Rorn, Seymour, Hartford, Conn 
Rover, M., Decatur, Ill 
Ruston, Jerrery M., Flushing, N. Y. 
Ryznar, Joun W., Chicago, 
Savers, Roperr P, Chicago, Il! 
Josern L., Milwaukee, Wis. 
Sinner, W. Evoene, Madison, Wis 
Somonano, Tomas G., Mexico, D. ¥., Mex. 
Sprap.ino, Josern W., Madison, Wis. 
Sretma, Perer, Shelton, Conn. 
Srour, Bernarp G., Chicago, Il! 
Sretoie, Caarces E., Akron, Ohio 
Swartz, Josern F., Jx., Pittsburgh, Pa. 
Swentnosen, A., La Habra, Calif. 
Tart, Georor H., Glendale, Calif 
Taytor, Eomuno P., Bethlehem, Pa. 
THompson, W., Little Rock, Ark. 
Tuompson, Ricwarp R., Oid Greenwich, Conn. 
Trremnect, M_., Whittier, Calif 
Treapwet_, Warren Willoughby, Ohio 
Twomacy, Ropert C., Media, Pa 
Waso, Norman S., Adamston, N. J 
Wacan, James F., Port Arthur, Texas 
Wacrtuer, Peter C., Chicago, Ill 
Weisser, NATHANIEL M., Malverne, L. 
Herpert S Niles, Mich 
WitiaMs, E., Chicago, Tl 
Joun C., Jonesboro, Ark. 
Werronrt, Zecma H., Jx., Baltimore, Md. 


L,N.Y 


Change in Grading 


Transfers to Member, Associate Member, or A filiate 


CasTiIctione, CHarces B., New Orleans, La. 

Fusner, Georce R., Scotia, N. Y. 

LANKFORD, WILLIAM T., Jex., Pittsburgh, Pa. 

P10, Livingston, N 

Peacn, Rosert W., Niantic, Conn 

SCAGNELLI, Henry J, New York, N. Y. 

Treads from Student Member to Associate 
Mem 423 


Obituaries . .. 


George William Bach (1877-1954), chairman of 
the board and former president, American Steri- 
lizer Co., Erie, Pa., died March 13, 1954. Born, 
Bad-Ems, Germany, April 18, 1877. Parents, 
Carl C. and Elizabeth (Forster) Bach. Education, 

ublic schools; mechanical-engineering training, 
llinois Institute of Mechanical Engineering. He 
served in the U. S. Navy during the Spanish 
American War in both China and in the Philippine 
Islands. During World War I he was on the 
War Service Committee of The American Boiler 
Manufacturers Association. This Committee 
made the first complete survey of the United 
States boiler industry and worked with the 
Emergency Fleet Division and governmental 
bureaus in design, construction, allocation of con- 
tracts, and expediting flow of boilers and other 
heavy-plate equipment for Government require- 
ments. He held several U. S. Patents on boilers 
and pressure vessels. He received the Benjamin 
Rush Award for outstanding civic work. For 
many years he was chairman of the Pennsylvania 
Boiler Advisory Committee of the Department of 


Labor and Industry. Assoc-Mem. ASME, 1918; 
Assoc. ASME, 1919; Mem. ASME, 1934: 
Fellow ASME, 1950. Survived by his wife, 


Emma Fries Bach; three daughters, Mrs. Harold 
Schutte, Mrs. Francis Kuhns, and Mrs. Albert 
Brugger; and four grandchildren. 


Raymond O. Bernauer (1890-1953), chief de- 
sign engineer, 2-Cycle Division, Nordberg 
Manufacturing Co., Milwaukee, Wis., died Au 


30, 1953. Born, Wellsboro, Pa., Jan. 16, 1 
Parents, Joseph R. and Wilhemina (Loebich) 
Bernauer. ucation, BS(ME), University of 


Wisconsin, 1927. Married Mildred Deone Wolfe, 
1920. Served in Intelligence Section of 35th 
Division in World War I; received Purple Heart 
medal. Mem. ASME, 1944. Survived by wife 
and three children: Raymond S., San Bernardino, 
Calif.; Seldon C. and Ruth M., ‘of Milwaukee, Wis. 


Willard C. Buttron (1896 1954), superintend- 
ent, construction and repairs, Marine Repair 
Shop, New Vork Central System, Weehawken, 
N. ’ died Feb. 15, 1954. Born, Albany, N. . 
Feb. 14, 1896. Education, high-school graduate; 
ICS electrical-engineering courses. Mem. ASME, 
1936. Survived by wife, Bertha A. Buttron; a 
daughter, Mrs. Elsa Schularich, Minneapolis, 
a he and a brother, G. H. Buttron, Mt. Kisco, 


Sherman Francis Coghlan (1894-1953), presi- 


dent, J. M. Montgomery & Co., Los Angeles, 
Calif., died April 25, 1953. Born, Patchogue, 
N. ¥., Oct. 1, 1894. Education, attended Syra- 


cuse University. Assoc-Mem. ASME, 1923; 


Mem. ASME, 1935. 


Norman Wheeler Cummins (1881-1953), who 
= of Bade-Cummins Manufacturing 
ouisville, a until his retirement in 1950, 
Sied Gee 12, 1953. Born Waterbury, Conn., 
Feb 1881. Parents, Luther W. and Bell A. 
Cummins. Education, high-school gradu- 
ate; special tutoring. Married Margaret E. 
Lebzelter, 1916. Mem. ASME, 1918. Survived 
by wife; a son, Norman W., Ir., and a daughter, 
Margaret E. 


Ernest Ferdinand Du Brul (1873-1954), in- 
dustrial consultant, executive, and economist, 
Cincinnati, Ohio, died March 8, 1954. Bora, 
Cincinnati, Ohio, Sept. 12, 1873. Parents, Napo- 
leon and Liliose (Le Gault) Du Brul. Education, 
University of Notre Dame, Litt. B, 1892; AB, 
1893; LLB, 1894; Litt. M, 1894; AM, 1895; 
studied economics, Johns Hopkins University, 
1894-1896. Married Anna McKenzie, 1899 
(died 1953). Assoc. ASME, 1900. He was a 
trustee of the University of Cincinnati; on board 
of directors, Ohio Mechanics Institute. He was 
general manager, National Machine Tool Build- 
ers Association, 1920-1931. Survived by six 
daughters, Liliose Denise B., Mrs. Mary 
Sayre, Newtown, Ohio; Sister Mary Ernestine, 
Dunbarton College, Washington, D. C.; Mrs 
Marjorie Shiels, Cincinnati, Ohio; and Sister 
Mary Marcella, in Pakistan; and three sons, 


(ASME News continued on page 560) 
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REVERE METALS 


SERVE 


STEM TO STERN 


Bending a Revere Copper Tube for use in a Chris-Craft 
Cruiser. Revere Tube is also used in many Chris-Craft 
runabouts and utilitias. 


Chris-Craft cruisers are protected at the stem by 
brass stem bands; Revere supplies half-round ex- 
truded shapes for this decorative and protective 
application. At the stern or transom, copper ex- 
haust tubes are just visible. There is a story behind 
these tubes, which have to be bent to shape with 
great accuracy, and without wrinkling. Chris- 
Craft Corporation's specifications are most exact- 
ing. The bending is done by a specialist, the 
Melville-Lee Co., located in Algonac, Mich., as is 
Chris-Craft. When Revere sought an order for the 
copper tube, the Technical Advisory Service was 
permitted to study Melville-Lee’s equipment and 
methods, so our Methods Department at the mill 
could be thoroughly informed of the high quality 
requirements. 


The tube required runs in sizes from 2” to 34%” OD. 
Use of copper tube reduces weight, while the cor- 
rosion-resisting qualities of copper make it durable 
and long lasting. Special standards of control 
over roundness, eccentricity and temper were set 
up in our mill, and production shipments have 
worked perfectly from the very beginning. No 
wrinkling or tearing has been encountered. 


Revere Metals not only serve afloat, but in the air, 
under the sea, and on land, in almost every indus- 
try, including such diverse ones as the chemical, 
automotive, electrical and electronic, and in the 
home. Products include tube and pipe, rod and 
bar, sheet and plate, strip, extruded shapes, forg- 
ings, in copper and its alloys and aluminum alloys. 
Also Lockseam Tube electric welded steel tube. 
Get in touch with the nearest Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills: Baltimore, Md.; Ghtcoms and Clinton, LiL; Detroit, Mich. 
Los Angelesand Riverside, Calif.; New Bedford, Mass.;Rome,N. y 
~—Sales Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS’ ON NBC TELEVISION, SUNDAYS 
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Stephen, Detroit, Mich ; William E., Columbus, 
Ohio, and Kevin, Cincinnati, Ohio. 


Robert Grosvenor Ely (1904 1954), vice presi 


dent, The Connecticut Light 
Berlin, Conn., died Feb. 20,1954. Born, Schenec 
tady, N. Y., May 17, 1904 
Union College; ME, Cornell University. 


Keep Your ASME Records Up to Date 


visions (no more than three) in which you 
are interested. Your membership card bears 
key letters opposite your address which indi- 
cate the Divisions in which you are registered. 
Consult the form on this page for the meaning 


ASME Secretary's office in New York de- 
perids on a master membership file to maintain 
contact with individual members. This file is 
referred to dozens of times every day as a source 
of information important to the Society and 
to the members involved. All other Society 
records and files are kept up to date by in- 
corporating in them changes made in the 
master file. 

From the master file are made the lists of 
members registered in the Professional Divi- 
sions. Many Divisions issue newsletters, 
notices of meetings, and other materials of 
specific interest to persons registered in these 
Divisions. If you wish to receive such infor- 
mation, you should be registered in the Di- 


C—Management 


{_] L— Process Industries 
D—Materials Handling M—Production Engineering 
E—Oil and Gas Power N—Machine Design 


F—Fuels P— Petroleum 
G—Safety R—Railroad 
H—Hydraulics 


of the letters. 


& Power Co, 


Education, one year, 
1926. 


If you wish to change the 


Divisions in which you are registered, please 


notify the Secretary's office. 


Ic is important to you and to the Society to 
be sure that your latest mailing address, busi- 
ness connection, and Professional Divisions’ 


enrollment are correct. 


Please check whether 


you wish mail sent to home or office address. 

For your convenience a form for reporting 
this information is printed on this page. 
Please use it to keep the master file up co date. 


ASME Master-File Information 


(Not for use of student members) 
Please print Check mailing address 
Last First Middle 
Home 
Street Cuy Zone State 
Name of 
Address of 
Sereet City Zone State 
Product or 
service of company 
Title of position held 
Nature of work done...... 
1 am a subscriber to (please check ) 
Publication Address changes effective 
when received prior to: 
Mecnanicat Enoingerino 10th of preceding month 
() Transactions of the ASME 20th of preceding month 
() Journal of Applied Mechanics 20th of preceding month 
() Applied Mechanics Reviews Ist of preceding month 
Please register me in three Professional Divisions as checked : 
A~Aviation J— Metals Engineering S— Power 
B—Applied Mechanics K—Heat Transfer T— Textile 


{_) V—Gas Turbine Power 
W—Wood Industries 
(_] Y— Rubber & Plastics 
{_} Z— Instruments and 
Regulators 


engineer, 


came to Canada October, 


daughters. Mem. ASME, 


Mem. ASME, 1944. Author of many papers. 


John Taylor Farmer (1874-1954), mechanical 
Montreal Engineering Co, Ltd., 
Montreal, Que., Can., was killed in an accident, 
Feb. 2, 1954. Born, Liverpool, England, Dec 14, 
1874. Parents, John H. and Euphemia (Taylor) 
Farmer. Education, Warbreck College, Aintree, 
England; BS, MS, Liverpool University, 1894; 
1895; BASe, McGill 
University, Montreal, 1896; MS, 1897. Married 
Nora Eliza Pentin, 1908; three sons and two 
1940. Member, En- 
Professional En- 


gineering Institute of Canada; 
xineers of Que’ 


Gregor H. Heine (1883-19537), whose death 
was recently reported to the Society, was mechani- 
cal engineer, power plant construction, Gibbs & 
Hill, Inc., Indianapolis, Ind. Born, Hamburg, 
Germany, July 24, 1883. Parents, Martin and 

rese Heine Education, BS(ME), Catholic 
University of America, 1916. Naturalized U S. 


citizen, Erie, Pa., Nov. 18, 1907. Married Anna ’ 
Edythe Boyer, 1925. Assoc-Mem. ASME, 1918; 
Mem. ASME, 1924. Served the Society as 


vice-chairman, Erie Section, 1930; hon. chairman, 
Catholic University of America, Student Branch, 
1930-1931 


Emil Jantsch (1892-1954), mechanical engineer, 
Arthur G. McKee Co., Cleveland, Ohio, died Feb. 
17, 1954. Born, Vienna, Austria, March 1, 1892 
Education, Technical Institute of Vienna, 3 years 
of a four-year mechanical-engineering course 
Mem. ASME, 1942. He served the Society as 
vice-chairman, Youngstown Section, 1947-1948; 
chairman, Power Division, Youngstown Section, 
1948-1949. He held a patent on a fluid-cooled 
tube for sighting a furnace pyrometer. 


Harold Augustus Kemp (1894-1953), director, 
sanitary engineering, Government of the District 
of Columbia, Washington, D. C., died Feb. 16, 

1953. Born, Frederick, Md., April 27, 1894. 
Parents, Robert A. and Daisy Alice Birely) Kemp. 
Education, BS, Virginia Polytechnic Institute, 
1917; special courses, Rutgers University, 1930. 
Married Helen Virginia Work, 1918; ey 
W. (Mrs. Frank H. Robert A., 

2nd (deceased), Virginia B. (Mrs. H. Hol- 
combe, Jr.). Jun. ASME, 1920; - ASME, 
1931 epared book, “ Estimating Data for 
Bridges and Miscellaneous Engineering Struc- 
tures” for U. S. War Department; author of 
“Solving Pollution Problems in the Potomac 
River Basin;"’ “Stream Pollution in the Washing- 
ton Metropolitan Area; " “Soils Pollution in the 
Potomac River Basin.’ 


Walter Lewis Leach (1900-1954), partner in the 
consulting firm of Havens and Emerson, New 
. ¥., died March 5, 1954. Born, Medina, 

Ohio, March 24, 1900. Parents, Frank H. and 
Mary (Sipher) Leach. Education, attended 
Ohio State University. Married Rhoda J. Nel- 
1926. Mem. ASME, 1942. Survived by 


son, 
wife; two daughters, Mary Rhoda and Mrs. 
Robert McCurdy; a brother, Arthur; and a sis- 


ter, Mrs. Harold Morehouse. 


Frank A. Lockwood (1876-1951), retired design 
engineer of Denver, Colo., died July 6, 1951, I wa 
cording to a notice received recently by the 
ciety. Born, Stamford, Conn., Nov. 29, i876. 
Education, Eidgenossishes Polytechnicum, Zu- 
rich, Switzerland; ME, Cornell University, 1901. 
Mem. ASME, 1921. Survived by wife, Jessie M. 
Lockwood. 


Lester F. Nenninger (1894-1954), assistant 

er, Machine-Tool and vice-presi- 
dent of the sales subsidi ti Milling 
and Grinding Machines, _* died March 16, F 
1954. Born, Cincinnati, Ohio, May 4, 1894 
Parents, Fred W. and Emanuella Nenninger 
Education, Ohio Mechanics Institue; special 
courses, Cincinnati University. Married Mi 
nerva McGregor, 1920. Jun. ASME, 1920; Assoc- 
Mem. ASME, 1925; Mem. ASME, 1931; Fellow 
ASME, 1947. Held more than 80 U. S. patents 
for improvements on machine tools; author of 
several articles on machine tools, development and 
use of welded steel frames. He was a director of 
Ohio Mechanics Institute. Survived by wife; 
two daughiers, Mrs. Allan Fosdick, Mrs. William 
]. Keating; a son, Thomas L.; a sister, Mrs. Mar- 
cella Reenan; and five grandchildren. 


Elmer Torok (1884-1953), president, East 
Tennessee Sheet Metal Works, Inc., Bristol, 
Tenn., died Dec. 12, 1953. Born, Budapest, 
Hungary, Feb. 5, 1884. Parents, Paul and Mary 

Education, ME, Royal Hungarian 
Technical University, 1905. Naturalized U. S 
citizen, New York, N. Y., December, 1913 
Married Julia (?), 1911; daughter, Ella. Mem 
ASME, 1936. He was author of * ‘Handbook of 
Radio,’’ 1924. In 1934 his book, “Psychrometric 
Notes and Tables,’ was published; “Air Condi- 
tioning,”’ 1936; and “Air Conditioning in the 
Home,"’ 1937. 
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EXTRA MARGIN OF SAFE ee @ The tremendous seal- 


ing power of the Flexitallic Spiral-Wound Gasket is sometimes taken for granted 
in this age of jet propulsion and atomic energy. Yet, it is the extra margin of 
safety built into each Flexitallic Spiral-WWound Gasket that has made possible 
many of the great developments in aviation, atomic research and development, 
process industries, power plants, ships of the Navy and merchant marine... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of proper 
filler results in a resilient gasket having characteristics of a calibrated spring. 
Flexitallic Gaskets are at highest efficiency when bolted up cold at a predeter- 
mined load. For all pressure/temperature ranges from vacuum to 4000 Ibs., 
from extreme sub-zero to 2000° F. For all standard joint assemblies. In four 
thicknesses for special requirements: .125”, .175’, .250”, .285”. With Teflon filler 
for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company/8th & Bailey Streets, Camden 2, New Jersey. Representatives 
in principaLeijtiés. Consult classified telephone directory. 


Z 


® 
SSS SPIRAL-WOUND GASKETS 
POR-PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 
ees ; *Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC 


er into the metal spiral of every genuine Flexitallic Gasket. Look 
for Flexitallic Blue—it's our exclusive blue-dyed Canadian asbestos filler. 
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Valves to control the coursing 
fluids in these industrial arteries must be chosen with 
due regard for new-day demands. The penalty for 
valve trouble, in lost production and high main- 
tenance, increases directly with complexity of 
modern installations. 


If piping systems could be seen, as in the Jenkins 
Scale Model Power Plant illustrated, or in the “wall- 
less” structures now increasing in petro-chemical 
plants, their importance would be better realized. 
Since they are usually concealed, their major influence 


LOOK FOR THE DIAMOND MARK 


SOLD THROUGH LEADING 
INDUSTRIAL DISTRIBUTORS 


Rising pressure is a sign of robust health in the 


Arteries Industry 


The vast piping networks threading modern industrial 
structures are comparable to the circulatory system of 
the human body. But in these “arteries of industry,” 
a rapid pulse and higher pressures denote progress, not 
decline. Every development in processing technology, 
every rise in productivity brings a parallel advance in 
piping systems engineered for the task. They keep pace, 
in complexity and capacity, with mounting loads. 


on successful operation is often overlooked. 

The choice of Jenkins Valves for so many of the most 
efficiently operated plants in every industry is sig- 
nificant. The men who plan and erect the buildings 
that “make news” of industrial progress specify 
Jenkins Valves on their record of delivering an extra 
measure of efficiency and endurance. 


Despite this extra value, you pay no more for Jenkins 
Valves. For new installations, for all replacements, 
let the Jenkins Diamond be your guide to lasting valve 
economy. Jenkins Bros., 100 Park Ave., New York 17. 
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Hand Flaring Tool 


The Parker Appliance Co. has added 
“Visi-flare,”” a new hand flaring tool, to its 
line of tube-fabricating equipment. 

The tool is designed for formation of JIC 
and SAE hydraulic standard 37-deg flares 
on copper, aluminum alloy, fully annealed 
steel, and stainless steel tubing. The six tool 
sizes now available will accommodate tube 
ODs of ! in., 5/, in., in., in., in., 
and 1'/, in. The tools ranged in weight 
from 0.23 to one |b. 

Further data on the Visi-Flare Model 
2865A may be obtained from Tube & Hose 
Fittings Div., The Parker Appliance Co., 
17325 Euclid Ave., Cleveland 12, Ohio. 


Centrifugal Blower 


U. S. Hoffman Machinery Corp., Air 
Appliance Div., 105 Fourth Ave., New York, 
N. Y., has announced the development of a 
large volume standard production centrifugal 
blower with extreme adaptability. The 
company states that, using a combination of 
three interchangeable impellers, the No. 386 
frame unit can be factory-assembled to de- 
liver any air volume between 2000 and 9100 
cfm, with pressures ranging from | to 9 psig, 
or vacuum from 2 to 12 in. Hg. 

Units of the 386 series can be assembled 
from stock parts and tailormade to custo- 
mer’s needs in a matter of weeks instead of 
months, the company claims. According to 
Hoffman, the unit sells for about 30-50 per 
cent of the price of conventional custom 
models and can be delivered in a quarter to 
half the time. 

The 386 series is of the same basic design 
as the conventional Hoffman blower. 
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Available literature or information may be secured by writing direct 
to the manufacturer. Please mention MECHANICAL ENGINEERING 


Motor for Boiler Feed Service 


A redesigned two-pole, 60-cycle, 3600-rpm 
squirrel-cage motor in ratings of 900 hp and 
larger incorporating features particularly ap- 
plicable to boiler feed service has been an- 
nounced by Allis-Chalmers Mfg. Co., Mil- 
waukee 1, Wis. The redesigned motor fea- 
tures a new ventilation system, an improved 
oil seal, top air intake and discharge, and in- 
creased protection for the bearing, the com- 
pany states. 

Redesign of air passages and changing fans 
on the rotor from an axial-flow propeller type 
to a centrifugal type are said to have reduced 
noise level. Interior core ventilation was re- 
designed to incorporate spiral ventilation. 
Air inlet and air outlet on the redesigned 
motor have been shifted to the top of the 
machine. 

Capsule bearing design was revamped, and 
the bearing housing was cored to provide at- 
mospheric pressure relief. 


Anti-Seize Thread Compound 


A_ high-temperature thread compound 
that protects against the welding action of 
threaded connections subjected to prolonged 
exposure to extreme heat has been developed 
by Crane Packing Co., Chicago, ac- 
cording to a company announcement. 
Known as ““Thred-Gard,” it is said to elimi- 
nate seizing and galling at operating tempera- 
tures up to 1200 F. 

The compound is non-hardening and acts 
as a lubricant to allow easy disassembly of 
threaded connections, even after lengthy ser- 
vice under the most severe conditions, the 
company states. 

Thred-Gard is available in three cans: 
'/, pint, | pint, and 1 quart. Further infor- 
mation and prices can be obtained from Crane 
Packing Co., Dept. MXN, 1800 Cuyler Ave., 
Chicago 13, Ill. 


Servo Motor with Tachometer 
Generator 


Small, lightweight motor generators for 
use in servo controls have been announced 
by G-M Laboratories, Inc. The generator 
is housed in the same case with the servo 
motor. 

Weighing approximately 4 oz, the dual 
unit measures 63/64 in. in diameter and 2°/s9 
in. long. Both stators are embedded in an 
insulating compound, 

The maximum moment of inertia is 2.9 
gm-cm*, The motor is a two-phase unit 
with an input of 26 v per phase at 400 cycles, 
power input is 3.75 w per phase, stall torque 
is 0.35 oz-in, and has a no-load speed of 
6500 rpm. The generator provides an 
output of 0.32 v per 1000 rpm. Maximum 
null voltage at 0.023 v. Units for other 
frequencies and voltages are available. 
Inquiries should be directed to G-M Labora- 
tories, Inc., 4300 N. Knox Ave., Chicago 41, 
Ill. 


Hydraulic-Steering Pumps 


Vickers Inc. has announced general pro- 
duction of two pump series for hydraulic 
steering systems, Series VT16 consists of a 
Vickers vane-type hydraulic pump, flow con- 
trol and overload relief valves, and integral 
oil reservoir. Series YT17 comprises identi- 
cal pump and valve units without the reser- 
voir and is designed for installations where 
a separate tank is preferred. The Series 
VT16 power package is designed for use with 
a hydvaulic steering booster to form a com- 
plete power steering system. 

Features claimed for the Series VT 16 pump 
include long life, no load starting, and auto- 
matic maintenance of optimum running 
clearances for continued high efficiency. 
Series VT16 and VT17 power packages are 
available in three factory-set flow control 
capacities, 11/2, and 3 gpm. Further 
information on these units is contained in 
Bulletin M-5104A. Inquiries should be 
addressed to Vickers Inc., 1500 Oakman 
Blvd., Detroit 32. Mich. 
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WEIGHTY 
PROBLEM 


GRATIN 


Irving Aluminum Grating 
is the solution where 


STRENGTH 


and VERY 


LIGHT WEIGHT 


are wanted. 


RUST PROOF 


For Further Information on 
Irving Gratings, Write 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABL'SHED 1902 
OFFICES and PLANTS at 


5618 27th St, Long Island City 1, Y. 
1810 10th St, Oakland 20, Califernia 
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Multiple-Unit Reset Counter 


Since its introduction a short time ago, the 
Veeder-Root Vary-Tally Counter has been 
used for quality control, inventory control, 
trafic control, sales analysis, laboratory 
analysis, payroll preparation, and other uses 
in a variety of industries, businesses, and in- 
stitutions, according to the manufacturer, 
Veeder-Root, Inc. 

The multiple-unit reset counter is available 
in any of 66 combinations, up to six banks 
high and 12 units wide, with a minimum of 
two units wide, arranged on stands in tiers. 
Fingertip pressure on the front lever of a unit 
registers each count from one to 9999. A 
reset knob returns all counters in any tier to 
zero with one complete turn of the reset 
shaft. The name, color, denomination, 
quality, size, etc., of the item to be counted is 
inserted in a panel over the reading line on 
each Vary-Tally. 

Features are said to include no-glare, easy 
readability, even from an angle, portability, 
no obscuring of the figures by the operator's 
fingers, and rugged construction. Complete 
details and literature may be obtained from 
Veeder-Root, Inc., Hartford 2, Conn. 


High-Tensile-Strength Bolts 

The Standard Pressed Steel Co., Jenkin- 
town, Pa., has announced that it is now pro- 
ducing precision bolts with a rated tensile 
strength of 200,000-225,000 psi. These 
aircraft bolts are the strongest steel fas- 
teners of their kind ever to be made on a pro- 
duction basis, according to SPS. 

The manufacturer has calculated that 
a single 1'/s-in.-diam bolt in the new series 
could support the entire gross weight of the 
Air Force’s B-47 Stratojet bomber, a load of 
more than 90 tons. The new high-tensile 
bolts are primarily designed for airframe 
assemblies. 

SPS’s 200,000-225,000-psi aircraft bolts 
come in 12 sizes ranging from '/; in. to 1'/, 
in. diam. They are forged from 8740, 4340, 
and 4140 high-alloy steels. Bolts up to 
1'/, in. are cold forged; larger sizes are hot 


upset forged. 
Pressure Controller 


Black, Sivalls & Bryson, Inc., 7500 E. 
12th St., Kansas City 3, Mo., has introduced 
the Type 1440 Pressure Controller (non- 
recording) for sensitive pressure-vacuum con- 
trol systems. 

Designed to handle both positive and 
negative pressures, from high vacuum to 
pressures up to 16,000 psi, the Type 1440 is 
a bourdon tube actuated with calibrated 
settings, including vernier setting for fine 
adjustment. 

Proportional band and ‘‘on-off” or maxi- 
mum-minimum snap action adjustment is 
made without additional parts, the com- 
pany says, adding that either action may be 
adjusted to pressures up to 75 per cent of the 
limits of the bourdon tube rating. The 
Type 1440 is 8 X 4 in. in size, with door 
hinges to left or right and straight line piping. 


Synchro-Start 
Products, Inc., Sko- 
kie, Ill, has an- 
nounced the intro- 
duction of a con- 
tinuous duty sole- 
noid to their line of 
standard automatic 
and semi-automatic 
engine controls. 

Model was 
developed to meet 
heavy-duty require- 
ments. Enclosed in 
a sealed case to pro- 
tect it from infiltra- 
tion of dust and 
liquids, the unit claims an_ exceptional 
amount of power over a long stroke. 

SD Solenoids can be furnished in standard 
and special voltages up to 115 v direct cur- 
rent. Pull is 10 lb over 1'/2-in. stroke. 
Power consumption is 550 w pulling and 8 w 
holding. Housing dimensions are 45/5 X 
2'/ein. 

SD Solenoids are available with standard 
terminal screws or with the standard air- 
craft type AN connector. 


Slide Rule for Milling Speeds 


A slide rule giving speeds and feeds at a 
glance for mitling operations is offered by 
Clarkson, Inc., manufacturer of Autolock 
and Dedlock Chucks and Milling Cutters. 
Readings are given for tough steel, medium 
steel, cast iron, phosphorous, bronze, mild 
steel, brass, and aluminum, and are conser- 
vative for Clarkson Cutters. Under tests in 
the Clarkson experimental department, it is 
claimed that much faster speeds and feeds 
have been attained. 

The Clarkson Operator’s Slide Rule is 
available from Clarkson, Inc., 320 Ontario 
St., Toledo 2, Ohio. 


Pilot for Gas Appliances 


A new pilot has 
been introduced by 
Robertshaw - Fulton 
Controls Co. for use 
in gas-operated ap- 
pliances, the com- 
pany has announced. 


The new device is 
called the “‘target 
pilot,” and was de- 
veloped to overcome 
the susceptibility of 
ordinary pilots to 
linting and clogging 
at the primary air 
intake. According 

to the company, the new pilot does away with 
such air intakes and will maintain the steady 
blue flame needed for proper safety control 
operation, 

Further information on the target pilot No. 
2B may be obtained from the Grayson Con- 
trols Div., Lynwood, Cal., and the Robert- 


shaw Thermostat Div., Youngwood, Pa. 
Continued on Page 46 
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LiKe many industrial plants, the two 
operations referred to above had been using a con- 
siderable number of different kinds of steam traps. 
Both refineries have standardized on Nicholson traps, 
for practically all applications, for these basic reasons: 
Nicholson traps were found to be the most effective in 
improving heat transfer and in promoting production ef- 
ficiency. These are advantages which, we believe, are of 
interest and importance to plant men in every industry, 
A recent survey showed these Nicholson features to 
be reasons why an increasing number of leading plants 
are standardizing on Nicholson thermostatic traps: 
1) Two to six times average drainage capacity; short- 

en heat-up time. 

2) Operate at lower temperature differential; fast 
> action keeps equipment full of live steam; higher 
and more even temperatures. 

3) No air binding; elim- 
inate costly fluctuation 
of operating temper- 
atures. 

4) Freeze-proof; drain 
completely when cold; 


NICHOLSON 


TRAPS: VALVES: FLOATS 
219 OREGON ST., WILKES-BARRE, PA. 


Sales and Engineering Offices in 58 Principal Cities 


can be freely installed outdoors. 

5) Only one moving part; minimum maintenance. 
6) No need to change valves for varying operating 
pressures from vacuum to maximum allowable. 

7) Record low for steam waste; as little as 1%. 
Types for every process, power and heat application. 
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The part at left was composed of 
4 a machined stamping, two screw 
we machine parts and a hardened 
j steel bushing. The constant twist- 
| ing and breakage of this fabri- 
cated part resulted in almost daily 
stoppage of the conveying system 

F on which it was used. 
= By contrast, the part on the right, 
© cast in one piece without further 
' machining by EPCO Investment 
oe Casting, actually cost less and 
© increased production. By making 
© this important part from an air 
© hardening tool steel, further heat 
treating was unnecessary, and a 
® hardness of Rockwell “C” 53 to 55 


ing 
Quotations On Parts Where 
EXTRA QUALITY Must Be 


N. J. HWY. 79 
MATAWAN, N. J. 
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A new Delta-Flo fin design which im- 
proves the efficiency of extended heat trans- 
fer surface has been announced by The Trane 
Co., La Crosse, Wis., manufacturing engi- 
neers of air conditioning, heating, ventilat- 
ing, and heat transfer equipment. The new 
fin will be used on Trane heating and cooling 
coils, 

The fins have a delta-shaped ridge formed 
near the leading edge of the fin surface, and 
in front of each row of tubes in multi-row 
coils. This delta ridge is said to increase air 
turbulence over the entire fin surface. 

Delta-Flow fins are mechanically bonded to 
coil tubes in a solderless joint that is claimed 
to be as strong as the metal itself and to 
provide maximum heat transfer efficiency. 
Details are contained in Bulletin DS-385, 
available on request. 


A packaged boiler called the CB has been 
announced by the Cleaver-Brooks Co., 
Milwaukee, for use in commercial, industrial, 
and institutional structures. The self-con- 
tained boiler, for processing or heating, 
steam or hot water use, is available in units 
of 15-to 40-hp capacity. 

This new model, now available in sizes of 
from 15 to 40 hp, will be available in 50- to 80- 
hp sizes within a short time, according to the 
company. Further information on this new 
model will be supplied by the Cleaver-Brooks 
Co., 326 E. Keefe Ave., Milwaukee, Wis. 


Tank Thermostat Valve 


A tank thermostat valve, the No. 1449, 
has been announced by Klipfel Valves, Inc., 
for temperature control on small storage 
tanks, kettles, plating tanks, bottle and 
can washers, driers, industrial washing 
machines, ovens, vulcanizers, and similar 
equipment. The No. 1449 valve is tight- 
closing type. 

The steam-actuating bellows is a one-piece 
metal design, liquid filled. Overstressing 
of the thermostatic system at over-range tem- 
peratures is prevented by an override spring, 
Klipfel states. Standard valves are pro- 
vided in five 50-deg ranges from 25 to 275 
F, Other ranges can be furnished. Each 
valve has a 50-deg adjustment range. The 
valve is made in sizes from *4/, in, to 1 in. 
Literature will be furnished on request to 
the manufacturer, Klipfel Valves, Inc., 
Hamilton, Ohio. 


AIRCRAFT 


ENGINEERS 
With Experience 


WANTED AT 


GRUMMAN 
LAYOUT DESIGNERS 


Airframe Structures 
Equipment Installations 


FLIGHT TESTING 


Planners 
Analysts 


HYDRAULICS 


STRUCTURES 


Stress Analysis 
Static Testing 


RESEARCH 


Computer Engrs-Digital or 
Analog 

Vibration & Flutter Engineers 

Dynamic Analysis-Systems 
Engineers 


ARMAMENT INSTALLATION 
AERODYNAMICS 
INSTRUMENTATION 


TOOL ENGINEERS 


Recent Graduates with 
Aeronautical, Mechani- 
cal, Civil or Engineer- 
ing Physics Degrees 
may qualify 


Proof of U. S. Citizenship required 


APPLY IN PERSON 
OR SEND RESUME TO: 
Engineering Personnel Dept. 
INTERVIEWS AT 


Employment Office 
South Oyster Bay Road, 
North of Railroad 


Monday thru Friday 
8:30-11:30 AM; 1:30-3:30 PM 


GRUMMAN AIRCRAFT 


Engineering Corp. 
Bethpage, N. Y. 
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Receiver-Integrator Unit 
for Graphic Panels 


A receiver-integrator for graphic panels 
has been announced by The Foxboro Co., 
Foxboro, Mass., for use with the company’s 
line of Consotrol instruments. A pneumatic- 
electric instrument, the new Type 224 Re- 
ceiver-Integrator computes a continuous total 
of any process flow and operates a small coun- 
ter located in the graphic display. 

The integrator consists of two self-con- 
tained units: a remote counter and a flow 
receiver. The counter can be mounted on 
the front of a panel, usually in conjunction 
with a Consotrol strip-chart flow recorder. 
It totalizes to eight digits (or to six digits 
with zero reset wheel) and occupies 3'/, 
X 51/2 in. of panel space. The flow receiver 
unit composed of a receiver bellows and a 
cam-switch assembly, is housed in a metal 
box behind the panel. Two wires connect 
it to the counter. 

In operation, pneumatic measurement 
signals (3-15 psi) from a flow transmitter at 
the process are received by the bellows which 
then positions the cam-switch mechanism. 
The cam-switch, in turn, produces an elec- 
tric impulse to actuate the counter in rela- 
tion to the flow measurement. 

Integrators are available for uniform or 
square root scales to totalize minute, hourly, 
or daily rates. Service calibration checks 
can be made during operation with no extra 
equipment required, according to the manu- 
facturer. Developed chiefly for graphic- 
type panels, the Type 224 Receiver-Inte- 
grator is said to be equally suited to control- 
cabinet installations. 


Air and Gas Dehydrator 


The Model CM-1 Dehydrafilter, recently 
developed by Hankison Corp., Pittsburgh, 
is a small desiccant air and gas dehydrator 
designed especially for isolated pneumatic 
equipment. Rated at 1 scfm at 100 psig 
and 70 F, the Dehydrafilter features a dis- 
posable desiccant cartridge and O-ring seal 
construction said to eliminate the need of 
tools to change the cartridge. 

The Dehydrafilter consists of a head and 
case in which the desiccant cartridge is 
inserted. Compressed air from the supply 
source enters the unit, flows downward 
around the outside of the cartridge and up- 
ward through the desiccant bed. The dry 
air leaves the unit after passing through a 
visual saturation indicator. Right- or left- 
hand units are available for various in- 
stallations. The Dehydrafilter will provide 
dew points as low as —67 F, the company 
reports. 

Materials used in construction of the De- 
hydrafilter are brass for the head and case, 
and plastic-coated aluminum for the cart- 
ridge. The unit is designed for straight- 
through installation. 

Further information on Dehydrafilters, 
is obtainable from Hankison Corp., 216 
Biltmore Bldg., 951 Banskville Rd., Pirts- 
burgh 16, Pa. 
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Request Roth’s 
Counsel--NOW! 


Get Roth technical 


Roth Rubber Solves 
Rubber Problem 
for West Coast 


Manufacturer! 


A viewing hood for an oscilloscope 
seems like a simple problem for the 
rubber technologist, yet it is 
significant that Tektronix Ine., of 
Portland, had Roth Rubber, in Chicago. 
provide the solution. The viewing 
hood must not crack or buckle, has to 
adjust to any face and must exactly 
fit the Tektronix scope. Roth 
engineers solved this problem —they 
can solve yours. 


Engineers and Rubber Buyers! 


Write for your free Roth Rubber Sampler. 
This unusual kit contains actual 

rubber samples with hardness from 

5 to 100 Durometer . . . gives ASTM 
specs and lists uses for each sample. 
Sorry, but offer must be limited to 
engineers and rubber buyers only. 

Please ask for Roth Rubber Sampler 

No. ME4. 


Custora Manufacturers of Industrial 
Rubber Products since 1923. 


NOTH company ) 


1856 S. 54th Avenue, Chicago 50 


Send Roth Manual 
Please comment on attached description of our 
rubber problem or production rubber requirements, 


City. Zone State. 


Ps 
| 
« 
— 
4 
| 
| a 
| assistance without 
We'll 
| you solve your 
Write or moi. 
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internal 
swivel action 
gives you 
two-way 
control over 
movement 
of piping 


To get complete information, write 
for your copy of Bulletin No. 54. 


You can readily control both the lateral and longitudinal swing move- 
ments of your piping up to 7° with our functional spring hanger. 

For the hanger is designed with the Blaw-Knox patented internal 
swivel action, which permits movement while the hanger case itself 
remains vertical. Larger movements are readily accommodated by 
overhead roller assemblies. Each is a complete packaged unit ready to 
install. 

In fact, our entire line of rigid hanger assemblies, overhead roller 
assemblies, vibration eliminators, as well as the functional hangers, are 
furnished as complete units . . . thereby saving you engineering time 
and eliminating expensive cutting, threading and assembling in the field. 

Our engineers, who have had years of experience, are available to 
both design and make recommendations for your haager requirements. 


BLAW-KNOX COMPANY, Power Piping and Sprinkler Division, Pittsburgh 33, Pa. 


PIPE 


Comptste of epring hengere rigid hanger 
overhead roller assemblies supports « vibration 

eliminators . . . plus complete prefabricated power piping 

systems for all pressures and temperatures. 
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Recording Head 
for Magnetic Drum Systems 

A recording head specifically designed for 
recording and reading binary data on mag- 
netic-drum memory systems in digital com- 
puters has been announced by Librascope, 
Inc., 1607 Flower St., Glendale, Cal. 


Consisting of a center-tapped toroidally 
wound coil, molded in moisture-proof epoxy 
resin, the read-record head features a new 
one-piece ferrite core. According to the 
manufacturer, elimination of the back-gap, 
reduction of the size of the front-gap to 
0.0015 in., and use of a low-distributed- 
capacity winding results in less core reluc- 
tance, higher operating frequency, greater 
reliability and sensitivity of the read-back 
voltage, and improved temperature stability. 

The resonant frequency of the read-rec- 
ord head is 500 kc. Crosstalk is said to be 
—60 db for adjacent heads. Gap and core 
face are per,-sndicular to the mounting sur- 
face within 0.0001 in. Each head is sub- 
jected to a 1200-v rms high-potential test, 
to insure high-voltage insulation. Effec- 
tive operating temperature range is —20C to 
55 C. 


Nylon Inserts for Plate Nuts 


Nylon inserts are now available at no 
price premium in the line of anchor and 
gang channel nuts manufactured by Elastic 
Stop Nut Corp. of America, Union, N.J., 
according to a company announcement. 
These nuts, also called fixed nuts or plate 
nuts, are the types intended to become part 
of an air-frame or other structure. Form- 
erly the standard insert material for Elastic 
Stop nuts of this type was fiber, with nylon 
inserts available at extra cost. 

Elastic Stop nuts with nylon inserts have 
been qualified under AN366 by the Aero- 
nautical Standards Groups, the company 
reports. 


Engine Support Mountings 

Lord Mfg. Co. has announced a new Center 
Bonded Mounting, J-5327-2, for isolating 
engine vibration from the vehicle body. 
This mounting is designed primarily for use 
on automotive engines and is of 200-300 Ib 
normal load capacity. At assembly, the 
rubber is compressed when the mounting is 
installed in the bracket. Permanent seating 
of the mounting in the socket provides for 
rebound loads of over 500 Ib. 

According to the manufacturer, this new 
Center Bonded Mounting, which has been 
tested under actual service operations for 
over two years, provides performance at a 
lower cost, equal to, or better than full 
bonded mountings. In addition to the 
mounting being less expensive, the company 
declares, it is possible to eliminate the ma- 
chining of the mounting bracket. 

Other sizes of larger capacities are pres- 
ently being designed and laboratory-tested. 
Additional information, will be provided by 
Lord Mfg. Co., 1635 W. 12th St., Erie, Pa. 

Continaed on Page 50 
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The shape c 


Ic is difficult to predict the shape 
tomorrow's air power will take. But one 
thing is certain — fabrication of many of 
the component parts, such as rings, bands, 
and the complicated assemblies will be 
accomplished by welding. 

If a new alloy — a special metal — an intricate 
assembly pose a problem to design or manu- 
facture perhaps our specialized knowledge 
pu in 35 years of welding fabrication can 

elp to find. a and economical 
solution. Our Product Development Division 
will be glad to put experience gained from 
working with every major U. S. jet engine 
manufacturer to work for you. In addition to 
fusion and resistance welding of ferrous and 
non-ferrous metals, American Welding can 
provide designing, engineering, metallurgical 
and machining facilities. 

Write us today for complete details 


470 Dietz Road © Warren, Obio 


THE AMERICAN WELDING & MANUFACTURING COMPANY 
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for ENGINEERS 


Aeronautical Tool Design 
| j Aerodynamic Process 
Mechanical Metallurgical 


If you are a creative engineer here is a real 
opportunity to work on stimulating, full-time 
engineering assignments — to grow with the 
fast-expanding aircraft industry. 

Prate & Whitney Aircraft is the world’s 
largest builder of aircraft engines. Our recently 
announced J-57 jet engine is considered one 
of the most powerful and best ever developed. 

Yet even so we are working on even more 

advanced engines — jet, turboprop, ramjet, 

nuclear. 

To develop these engines is one of the most 
difficult assignments facing any technical group 
anywhere. But for that very reason it offers 

unusual personal growth opportunities to am- 
bitious engineers — you perhaps. If you are 

the right man you can gain early professional 
recognition — work into a key position in this 
big engineering development organization. 


This is a real opportunity to build a secure 
engineering future. Why not send a com- 
plete resume today to Mr. Paul Smith, Em- 
ployment Dept. ME6. 


PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 
East Hartford 8, Connecticut 
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Palletiless Handling Attachment 


Industrial trucks equipped with a new 
clamping device designed for palletless 
handling of wooden cases and similar loads has 
been announced by The Elwell-Parker Elec- 
tric Co., 4205 St. Clair Ave., Cleveland 3, 
Ohio. 

This attachment consists of a standard hy- 
draulic clamp to which have been added a 
pair of heavy forks. The forks permit clamp- 
ing of various containers and in addition are 
also designed for handling of palletized loads 
in the conventional manner. However, the 
thickness necessary to provide sufficient 
strength requires that pallets with a fairly 
wide opening be used, the company says. 

The clamp arms or forks are equipped with 
pointed studs on their inner surfaces to insure 
a positive grip on the load. The front stud 
on each fork is positioned to permit invert- 
ing or dumping a container. The clamp has 
an opening ranging from 18 in. minimum 
to 66 in, maximum. It is controlled by a 
plunger-type hydraulic valve. The forks 
illustrated are 3 X 3 X 40 in. 


Universal Grinding Machine 

Norton Co., Worcester, Mass., has an- 
nounced a universal grinding machine, the 
12-in. Type U-4. The new machine has been 
designed to provide extra versatility through 
simplified set-ups and fast, precise grinding 
action for limited production items. 

The principle new feature, the company 
says, is the swiveling headstock which has a 
dog drive plate on one end for conventional 
grinding and a 5-in. D-1 cam lock nose on 
the other end for mounting chucks or fix- 
tures. To change from a dog-drive set-up 
to a chucking operation, it is only necessary 
to rotate the headstock 180 deg and set up 
the work, according to the manufacturer, who 
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adds that when work is being ground on dead 
centers, the chuck does not rotate because the 
headstock is a combination live- and dead- 
center type. 

A work speed range of 40 to 400 rpm in an 
infinite number of increments is available. 
No direct-current source is required as the 
headstock drive is from alternating current 
controlled through rectifiers. 

The Type U-4 machine has a 1'/,-in. diam 
hole running through the headstock spindle 
to provide additional capacity for long shafts. 
The grinding wheel head itself has two swivel 
mountings, one for the wheel head itself to 
regulate the angle of the wheel with relation 
to the work, and the other swivel below the 
wheel feed mechanism to regulate the angle 
at which the wheel is fed into the work. Both 
these swivel mountings are graduated from 0 
to 90 deg each side of the zero position. The 
adjustments can be made independent of one 
another. 


Ball Bearing Pillow Blocks 


Ball bearing pillow blocks with pressed 
steel housings, designed for applications 
where speeds are relatively low and loads are 
light, have been announced by Link-Belt Co. 
The new bearing blocks are said to cost less 
yet give all the advantages of precision anti- 
friction bearing performance. 

The ball bearing pillow blocks, Link-Belt 
Series JPS-200, are available for shafts from 
§/, to 1'/, in. in diam. They are installed 
by slipping the inner ring onto a shaft and 
locking it into position. Slotted bolt holes 
permit lateral adjustment. A synthetic rub- 
ber lip-type seal, integral with the bearing, 
provides sealing. 

Additional information concerning the 
series JPS-200 bearings is available in Link- 
Belt Folder No. 2517, which includes load 
ratings and dimensions of pillow blocks. 


Centrifugal Pump 

Eco Engineering Co., 12 New York Ave., 
Newark 1, N.J., is offering a small centrif- 
ugal pump made of carpenter 20 stainless 
steel for handling a variety of corrosive 
chemicals or for noncontaminating service 
in food, biological, and similar applications. 

Maximum capacity is 30 gpm. It will 
pump against a head up to 24 psi and has 
a maximum suction lift of 20 in. vacuum. 

Further information is available from the 
manufacturer. 
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TIME-SAVING HELP FOR. 
DESIGN ENGINEERS 


production | 


¥ 


OU CAN MAKE important 

savings whenever you need 
bellows or bellows assemblies— 
by calling upon Fulton Sylphon 
or Bridgeport Thermostat. 


Our bellows application engi- 
neers are ready to help make your 
design problems easier and your 
products better. They'll recom- 
mend the right bellows metal .. . 
stainless steel, brass, monel or 
nickel. They'll know the correct 
bellows charge for the job... 
volatile liquid or gas. They’ll 
help you in many more ways, to 
assure your having a bellows 


FULTON SYLPHON DIVISION 


KNOXVILLE 1, TENNESSEE 


-on bellows assembly 


assembly exactly suited to your 
specifications. And, they're backed 
by half-a-century of experience, 
skilled production personnel and 
ample facilities—further assur- 
ance of time-and-money-savings 
for you. 

Sylphon and Bridgeport bel- 
lows assemblies are used for 
thermostatic devices, pressure 
controls, hydraulic mechanisms, 
expansion joints and more 
applications. 

Write for technical advice on 


your requirements. Ask for idea- 
filled Catalog LK-1400. 


> CONTROLS COMPANY 


BRIDGEPORT THERMOSTAT DIVISION 


BRIDGEPORT 1. CONNECTICUT 
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PANGBORN STOPS THE DUST HOG 


Saves $14,800 per Year 


for National Aluminate Co., Chicago, Ill.—by salvaging 3,900 lbs. of valu- 
able chemical dust daily. In addition, Pangborn Dust Control at Nalco 
reduces housekeeping costs, cuts repair bills, improves working conditions. 


How much can Pangborn save you? 


Pangborn engineers will be glad to discuss your dust control needs, show 
you how Pangborn equipment can save you time, trouble, and money. For 
a no-obligation discussion of your specific needs, write to: PANGBORN 
CORPORATION, 2200 Pangborn Blvd., Hagerstown, Maryland. 
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Burners 


The Hauck Mfg. Co. has announced a 
line of series No. 620-P Vari-Pressure Low- 
Pressure Air-Type Burners for either oil or 
combination oil and gas. They are intended 
for multiple-burner furnaces, ovens, kilns, 
etc., where a group of burners are to be op- 
erated from one point to control the air and 
fuel by means of varying the pressures. 

Single valve control of air-oil ratio and 
capacity is obtained with a control valve in 
the combustion air line serving a group of 
burners. The varying air pressure is then 
cross-connected to an air-oil ratio regulator 
for integrated varying of pressures. 

Catalog No. 413, giving further details, 
may be obtained by writing to Hauck Mfg. 
Co., 124-136 Tenth St., Brooklyn 15, N. Y. 


Roof Bolting Bit 

A new cemented carbide-tipped prong- 
type roof bolting bit for drilling starter holes 
in ore, coal, and chemical mines has been 
developed by Carboloy Dept. of General 
Electric Co., Detroit, Mich. 

Designated the APT-24, the drill bit was 
designed for hole-cutting in shale and strata 
softer than sandstone. It also can be used to 
cut 1'/,-in. expansion anchor holes. The 
new tool has a standard '/2-in. square shank, 
of heat-treated alloy steel. 


Roller Chain Sprockets 


Morse Taper-Lock roller-chain sprockets 
in both single- and double-hub types are 
now available in an expanded line of stock 
sizes for No. 120 (1'/2-in. pitch), No. 140 
(1*/,;-in. pitch) and No. 160 (2-in. pitch) 
chain from Morse Chain Co., 7601 Central 
Ave., Detroit 10, Mich. 

The No. 120 Type B (single hub) Taper- 
Lock sprockets are stocked in nine sizes 
from 13 to 26 teeth with a maximum horse- 
power rating of 75 hp. Number 120 Type 
C (double hub) driven Taper-Lock sprockets 
are stocked in five sizes from 35 to 80 teeth. 


The Number 140 Type B sprockets are 
stocked in ten sizes from 12 to 26 teeth with 
a maximum rating of 95 hp. Number 140 
Type C driven sprockets are stocked in four 
sizes from 35 to 70 teeth. 

Morse No. 160 Type B sprockets are avail- 
able in eleven stock sizes from 11 to 26 teeth 
with a maximum rating of 125 hp. The No. 
160 Type C driven sprockets are made in 
three stock sizes from 35 to 60 teeth. 

All stock Morse Taper-Lock sprockets 
in the new sizes up to 26 teeth are approxi- 
mately 0.40 carbon steel and can be flame 
hardened to customer order. 

Only five bushing sizes are required to fit 
the newly expanded line, the company says. 
They are being stocked by Morse distribu- 
tors in 54 bore sizes fitting shafts from 15/16 
to 3'/z-in. diam in the No. 120 sizes, from 
15/,, to 4-in. diam in the No. 140 sizes, and 
from 15/16 to 4'/s-in. diam in the No. 160 


sizes, 
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Lapoing Shoulder Faces of Shafts 


Crane Packing Co., manufacturers of the 
Lapmaster Lapping Machine, has announced 
development of a method for lapping shoul- 
der faces of shafts. 

The method consists of providing the lap 
plate with a series of annular grooves to ac- 
commodate the stem of the workpiece and 
allowing the shoulders to “ride” the top 
of the lap plate during the cycle. The fuel 
pump parts are pre-loaded into a special 
brass cylindrical work holder which has been 
bored out slightly over-size to the diameter 
of the workpiece. These special work 
holders provide the weight and balancing 
properties. 

The adjustable roller guides located at the 
base of the conditioning ring guide stems are 
so located to the perimeter of the work 
holder that the parts being lapped will be held 
in proper position. Ball bearing races are 
used in the guides. The work is free to ro- 
tate in its own orbit on the lap plate. 

The conditioning rings are spring loaded. 
Amount of spring tension is controlled by 
the set screw as shown in the foreground of 
the conditioning ring assembly at the left 
in the illustration. An indexing measure 
is provided on the spider bar arm cap. 

Additional information may be obtained 
from Crane Packing Co., Dept. MXN, 
1800 Cuyler Ave., Chicago 13, Ill. 


Vibrating Conveyor 


A vibrating conveyor claiming greater 
simplicity, reduced power requirements and 
improved efficiency has been announced by 
Hewitt-Robins, Inc., Stamford, Conn. 

The unit, mounted on springs, is designed 
to convey at a speed of 38 ft per min such 
materials as grain, bundled newspapers, 
metal scrap, chemicals, coal, sand and gravel, 
weod chips, beans, and flue dust. Pans 
with special coating or of stainless steel are 
available to make it suitable for handling 
extremely corrosive and abrasive materials, 

Standard pans are 4 in. deep and can be 
supplied in widths of 8, 12, or 18 in. with or 
without top covers. The single-drive, 1-hp 
model is available in lengths ranging from 
20 ft to 100 ft, and transfer sections can 
be used to couple two or more units in tan- 
dem. Extension sections, complete with 
springs and hardware, come packaged in 
corrugated cardboard cartons. 
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pumps in the University of 
Kentucky power plant. The 
poir nearest the camera are 
4” pumps rated at 530 
GPM. Beyond are 2” pumps 
rated at 70 GPM, for sup- 
plying auxiliary steam gen- 
erator. 


Boiler feed pumps 
TEACH STEAM PLANT ECONOMY 


Doubling enrollment at the University of Kentucky meant increasing 
the load on the University’s steam plant by 120,000 Ibs. of steam 
per hour. 

Failure of the steam plant would leave some 8,000 students and 
faculty without heat—and seriously cripple crucial scientific investi- 
gations. Obviously, reliability of equipment is essential. Flexibility, 
too—for economical operation during off-peak seasons, And, as space 
was limited, compactness was important. 

Eight Goulds pumps for the new steam plani extension helped the 
University solve those problems. Four are 2-stage Fig. 3390 boiler feed 
pumps, supplying water to the steam generators at a head of 550 ft. 
The other four are condensate return and circulating pumps. All are 
compactly designed for minimum space requirements, and are 
precision-built for trouble-free 


operation and long service life. 

Goulds pumps are available 
for every power plant applica- 
tion. Bulletin 722.3 gives de- 
tailed information and specifi- 
cations of the popular Fig. 
3390 boiler feed pump. We'll 


be glad to send you a copy or 


Cross-section of Goulds Fig. 3390 centrifugal pump, 
showing opposed impellers, water-cooled stuffing 
box, and other construction features which make it 
a thoroughly efficient pump. Available capacities 
up to 1000 GPM. Heads to 900 ft. 


consult with you on any liquid- 
handling problem. 


| 
90.10 
4 
s| 
_ pumps ine. 
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Wire-Reintorced 

Plastic Tubing 

| Newage International, Inc., has intro- 

_ duced Armourvin, a translucent plastic tub- 
ing with a ‘‘moulded-in” helical steel wire. 

| The 120-ton tensile-strength wire is imbedded 
in the wall of Armourvin piping and is kept 
from contact with any of the liquids or 

| gases either inside or outside of the piping. 

The company claims that Armourvin will 
bend around a °/j-in. diam spindle without 
reducing its internal bore, and that '/s-in.- 
thick section has been flexed to an angle of 
90 deg over 1'/2 million times without crack- 
ing or breaking. Armourvin is said to be 
chemically inert and in addition flexible in 

extreme temperatures. 

Armourvin is available in '/s-!/, in. ID 
and */,-1 in. OD. Further information and 
prices will be supplied by Newage Inter- 
national, Inc., 235 East 42nd St., New York 
17, N. Y. 


Counterbores and Spot Facers 


| High-speed steel counterbores and spot 
facers with interchangeable pilots have been 
| added to the regular line of metal cutting 
tools manufactured by the Union Twist Drill 
Co., according to a company announcement. 
| Four styles of standard counterbores and 
| Spot facers are being manufactured: long, 
| and short, set in both straight and taper 
shank. Two additional styles are made 
| especially for the aircraft industry: long set, 
and short set, with '/,-in. shanks, designed 
for use with portable equipment such as hand 
| drills. 
Detailed information will be supplied by 
the Union Twist Drill Co., Athol, Mass. 


Rivet Seal 


A method of sealing flush rivets and screws 
has been developed by the Franklin C. 
Wolfe Co., Culver City, Cal., that is said to 

| eliminate the need for sealing pastes, speed 
| assembly, and provide a seal against gases 
or fluids at high and low pressures. 

Called the Riv-O-Seal, the sealing device 
uses the O-ring method of sealing. The 
rubber O ring is not deformed beyond its 

| elastic limits, and a metal-to-metal contact 
is maintained. 

Further details and information is avail- 
able from Franklin C. Wolfe Co., 3644 
Eastham Dr., Culver City, Cal. 
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Packaged Combustion System 


A packaged combustion system has been 
developed by Preferred Utilities Mfg. Corp., 
1860 Broadway, New York 23, N. Y., to meet 
the heating and power needs of industrial and 
commercial plants capable of making oil- 
burner or oil-and-gas-burner installations on 
new or existing boilers with their own main- 
tenance crews, 

Called the Preferred Thermopak Plan, it 
includes a field-surveyed, individually en- 
gineered combustion unit with controls and 
accessories, factory-assembled and_ tested, 
ready for integration with the existing boiler 
and service connections. 

The Thermopak unit, with controls and 
accessories, will convert any standard fire 
tube or water tube boiler (from 20 to 525 
bhp maximum rating) to automatic oil-fired 
or combination oil- and gas-fired operation, 
using heavy fuel oil requiring preheating, ac- 
cording to the company. 

The Thermopak plan includes a survey of 
the heating plant: steam requirements, 
boiler, setting and boiler room elevation, 
breeching and stack oil tank facilities, elec- 
trical specifications and location of outlets, 
etc. This survey, the company states, leads 
to a custom-designed Thermopak package to 
meet specific requirements, together with 
layout drawings and specifications. 


Sealed Heavy-Duty 
Limit Switch 

A new sealed heavy-duty precision limit 
switch, designed for use on industrial equip- 
ment where dust, dirt, abrasives, or liquids 
may be present, has been developed by 
Micro Switch of Freeport, Ill., a division of 
Minneapolis-Honeywell Regulator Co. 

The switch is listed as SIMLI. The 
operating head is adjustable to aay of four 
horizontal positions, and the roller may be 
reversed on the arm. The roller arm may be 
adjusted to operate clockwise, counter 
clockwise, or in both directions, and the 
actuator arm assembly is adjustable through 
360 deg to any of 870 different positions. 

The switch is listed by Underwriters’ 
Laboratories for 20 amp.110, 220, or 440 v 
alternating current, '/. amp 115 v direct 
current; '/, amp 230 v direct current; */, 
hp 110 v alternating current; 1'/2 hp 220 
alternating current. 
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4 Exclusive Equipoise 


mechanism makes for accurate, 
fast drawing on an inclined board. 


Now! Cut DraftingTime up to 407% 
With a Bruning Equipoise Drafter! 


A Bruning Drafter combines a T-square, 
straightedge, triangle, protractor and 
scales into one precision instrument. Be- 
cause of this, any draftsman using a 
Bruning Drafter can far out-perform a 
draftsman using conventional tools. 

Actual tests show that drawings can 
be completed with as much as a 40% 
saving in time—and in the case of some 
structural drawings, a saving of 50%. 
This means that one Bruning Drafter can 
actually save you thousands of dollars a 
year. 


(BRUNING ) 


CHARLES BRUNING CO., INC. 
Everything for the Engineer, 
Architect and Draftsman 


Bruning Drafters are built for preci- 
sion and durability, with such outstand- 
ing features as the exclusive Equipoise 
mechanism which eliminates drift from 
gravity on an inclined drawing board, 
engine-divided protractor, and Touch 
Control for automatic indexing. All mov- 
ing parts turn on precision ball bearings, 
permanently lubricated and sealed to 
protect against dust and dirt. 

For free booklet giving you a full de- 
scription of Bruning Drafting Machines, 
just mail us the coupon below. 


Charles Bruning Company, Inc. 

4700 Montrose Avenue 

Chicago 41, tll., Dept. 113 

Please send me a free booklet on Bruning Draft- 
ing Machines. 
Name 
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Take a few moments now to review the progress of your 
career. Does your present position offer you a future that 
fully utilizes your creative abilities? 


Compare your present assignment with the diversified, 
stimulating pursuits that increase the inventive challenge 
of Fairchild’s team of qualified engineers. These men are 
working on engineering advances for the famous C-119 
Flying Boxcar and the soon-to-be-produced C-123 Assault 
Transport. More than that, they are developing tomorrow’s 
jet fighters . . . special reconnaisance aircraft . . . jet bomb- 
ers and transports. The men at Fairchild know that planned 
project diversification keeps them in the forefront of the 
field of aerodynamics. 


Gracious country living only minutes away from urban 
Baltimore or Washington . . . paid pension plan . . . an ex- 
cellent salary with paid vacations . . . ideal working envi- 
ronment ... generous health, hospitalization and life 
insurance . .. and the many other benefits of a progressive 
company add to the pleasure of working with Fairchild. 


You'll be investing wisely in a secure future if you take 
time today to write to Walter Tydon, Chief Engineer, out- 
lining your, qualifications. Your correspondence will be 
kept in strict confidence, of course. 


AIRCHILD 
Division 


HAGERSTOWN, MARYLAND 
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Integral Strainer Trap 
Armstrong Machine 
Works, Three Rivers, 
Mich., has added to 
its line of integral 
strainer, steam traps 
a new larger model 
designated as No. 
882. The new trap 
is said to cost less 
than a standard trap 
plus separate Y-type 
Strainer, and to re- 
quire fewer fittings 
to install it. It is recommended by the 
company for use where dirt and scale con- 
ditions are bad. 

A stainless-steel strainer screen is located in 
the body casting at the bottom of the trap. 
The No. 882 has horizontal and opposite 
pipe connections of '/2-in. or 4/4-in. size. 
Capacity ranges from 1300 to 2200 lb con- 
densate per hr. Maximum operating pres- 
sure is 250 psig. Except for the built-in 
strainer, the trap is identical to the company’s 
No, 812 side-inlet, side-outlet trap. 

The body is fine-grained cast semi-steel. 
Internal parts are chrome steel and stainless. 
Overall trap height is 8'"/i¢ in., diam 
5*/sin. Weight is 15 lb. List price is $25.50. 
The strainer bushing has straight threads and 
there is a copper asbestos gasket between the 
bushing and body. 


Indexing Tables 


The A, K. Allen Co., 57 Meserole Ave., 
Brooklyn 22, N.Y., has announced the 
manufacture of its new model 725-F Indexing 
Dial Feed Tables with the same positive 
lock feature as introduced on their larger 
models. 

The tables have 7'/,-in. diameter top 
plate and can be mounted either horizontally 
or vertically, Compressed air is available 
at the top center of the tables, so that air 
clamps, air collets, or air chucks can be 
operated from an outside source as the tables 
are revolving. 

Model 725-FA is furnished without con- 
trol valves and Model 725-FB_ comes 
equipped for fully automatic operation. Both 
models are available in the standard 4-6-8-12 
and 24 set of indexing positions. Accuracy 
of indexing is guaranteed by the manufac- 
turer within .002 at the periphery of the top 
plate. A descriptive bulletin is available 
on request. 
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Hand Tachometer 


A portable, hand tachometer, featuring a 
scale-changing device which, it is claimed, 
reduces misreading of its various ranges, 
has been announced by the General Elec- 
tric Co.’s Meter & Instrument Dept., Sche- 
nectady 5, N. Y. 

Three different models, each having three 
ranges, are capable of measuring rotational 
speeds from 2 to 100,000 rpm and linear 
speeds from 2 to 10,000 fpm with acces- 
sories. Accuracy is plus or minus one per 
cent of full scale under all conditions, ac- 
cording to GE engineers. 

Applications of the tachometer include 
speed measurement of motors, generators, 
turbines, lathes, milling machines, planer 
beds, shapers, band saws, conveyor belts, 
and all continuous webs. 

The equipment consists of two basic units: 
a head, which is placed against the moving 
object, and an indicator, which is attached 
by a 2-ft flexible electric cable. 

The head unit includes a rotating shaft 
which operates a set of contacts through a 
positive cam mechanism. The head weighs 
6 o2. 

The indicating unit incorporates a react- 
ance circuit, a multi-scaled milliameter, and a 
flashlight-cell power supply. Battery life 
is about two to three years, and changes in 
voltage may be compensated by a self-con- 
tained calibration circuit, the engineers said. 

Accessories include two external cone tips, 
an internal cone tip, a 0.1-ft disk, a 1-ft 
disk, a low-speed adapter, a high-speed 
adapter, and an extension arm, all stored in a 
carrying case along with the tachometer. 

The equipment has a total weight of 3°/, 
{b, including carrying case, which measures 
117/16 X 75/ie 34/, in. 


Self-Locking Nut 

A self-gripping, self-locking nut which is 
said to eliminate the need for lock washers 
has been developed by the P-M Nut Div., of 
the Waterbury Pressed Metal Co., 300 Chase 
Ave., Waterbury, Conn. The P-M Nut is 
a concave fastener made of hardened and 
spring-tempered high-carbon steel. It has 
cut threads and a flange with turned-down 
corners, 

Four sizes, 6-32, 8-32, 10-24, and 10-32, 
currently are available, and other sizes are 
planned. Free literature and samples are 
available on request. 
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gives you 24 hour-a-day 


 pusT COLLECTION 


at full rated capacity 


Norblo Equipment is 
completely designed 
and fabricated in our 
own shops and sold on 
the basis of guaranteed 
performance, 


Double-action bag cleaning 
... Constant suction drop 


Norblo Automatic Bag Type Dust Collectors have proved the soundness of 
these operating principles for over 25 years: 


i. Basic unit compartment houses 78 cylindrical bags, fully distended by 
upward inside air flow. 


cycle timing, adjusted to dust load, insures constant 
and constant pressure drop across arrester. 


2. Variable cleanin 
volume of air handled’ 


3. Shaking and cleaning involves only one compartment at a time. During 
short Mesaeee reciprocating shaking period, reversed air flow insures cleaning 
of bags but in no way interrupts suction drop. 


4. Any compartment may be cut out alone, for bag repair. 
Write for Bulletin 164-3 giving full description. 


The Northern Blower Company 
Engineered Dust Collection Systems for All Industries 
6421 Barberton Ave. OLympic 1-1300 Cleveland 3, Ohio 


June, 1954 - 


57 


KEEP . : | 
it 
3 f al 
AR, 
| 
2. 
j 
t 
' 
| ' 4! 
| 
’ 
| 
i /, dae 
. 
| 
| 
i 


; NEW EQUIPME 
BUSINESS NOT 


Intake-Exhaust Silencers 


Two series of silencers for quieting the 
noise produced by air compressors, blowers, 
vacuum pumps, and other machines expelling 
high-velocity air to atmosphere have been de- 
veloped by Burgess-Manning engineers. 

To be known as the Series CA and LCA, 
they are designed for operation under mois- 
ture-free air conditions and for temperatures 
up to 200 F. Both series are absorption-type 
silencers employing straight-through acous- 2 
tically transparent perforated tubes sur- 


POSITIVE DISPLACEMENT rounded by a layer of sound-absorbing ma- 
LUBRICANT al terial, and therefore, Burgess-Manning says, 


feature minimum restriction to air flow. 
Special sound-absorbing material can be used 
for operation at considerably higher tempera- 
tures than the standard of 200 F. 

The CA Series is available in pipe sizes up 
to 6 in., whereas the LCA Series is available 
in sizes larger than 6 in. 

Literature is available on both the Series 


CA and LCA and may be had by writing 
tandwid directly to Mr. H. A. Dietrich, Burgess- 
Manning Co., Libertyville, Ill. 
ee 99 Carbide-Tipped Circular Saw Blade 
me A line of planer-type carbide-tipped cir- 
cular saw blades designed to perform a wider 
| variety of cuts than is possible with con- 


| ventional designs of carbide-tipped blades 
| has been introduced by DeLuxe Saw & Tool 


| Co., High Point, N. C., subsidiary of 
Servicing pump failures Rockwell Mfg. Co. 

— | Chief advantage of the new blades, the 
Down-time on equipment 


manufacturer claims, is their ability to per- 
form both ripping and cross-cutting opera- 
tions with equal ease and good finish on 


That's why rugged dependability is built into PIONEER hand-feed operations. These blades also 
: AND ROLLWAY pumps—insuring month after month of claim — 25 to 100 times aya life than 
fi regular lades. They can used to cut 

continuous, trou oper ¥ such materials as plywood, plastics, micarta, 


masonite, and laminated products. 


PUMP COSTS | _ The blades are offered in 8-in., 10-in., 12- 


n., 14-in. and 16-in. sizes throughout the 


In. 
(capacity-tested before shipment) | United States and Canada, Special sizes 


You POWER COSTS are available 
(high efficiency) P 


The design of a new meter mechanism pro- 


mode 
(over 400 standard Is to “fit” your job) vides performance stability typical of that of 
SPACE | a gyro, according to the manufacturer, 
(no need for “oversize” pumps) Marion Electrical Instrument Co. In ap- 
| plications where the effects of vibration and - 


rapid attitude changes must be considered, 


Widest e Lubricants ond coolants to abrasive liquids the operation of the mechanism is said to be 
© Mount above or below liquid level | particularly successful. Designed to develop 


e External or submerged | maximum torque for a given volume of mag- 

. : @ All conventional methods of mounting and coupling netic material, the mechanism employs an 
Use moter | end-pivoted coil assembly with a one-piece 

y | bearing shaft and mechanical assembly that 

Ask for complete Manual & Catalog #46 | operates in a self-shielded magnet structure. 


This produces approximately 6000 Gauss in a 
single air gap. 

The manufacturer says performance charac- 
teristics of the mechanism also suggest ap- 
plication as the sensitive element in control 
devices where it is required to initiate a con- 
trol function. Further information is avail- 
able from Marion Electrical Instrument Co., 
Manchester, N. H. 
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Welding-Head Oscillator 


The Lincoln Electric Co., Cleveland, Ohio, 


has announced an automatic welding equip- | 
ment for producing beads up to 4 in. wide ina | 


single pass. The equipment, called Spread- 
arc, is an attachment that mounts on a stand- 
ard Lincolnweld automatic head and oscil- 


lates the head back and forth at right angles | 
to the direction of travel. The amount of | 
oscillation can be controlled to produce a pad | 
of weld metal up to 4 in. in width ina single | 


pass. It may be used to build up a layer of 
hardsurfacing metal or to build up with mild 
steel, Lincoln says. 

The Spreadarc may be installed on Lincoln- 
weld heads now in use without any major 


changes required, the company states. It is | 
powered by its own variable speed electric | 
motor which through an eccentric oscillates | 


the entire welding head assembly. The 
width of the oscillation is controlled by an 


adjustment of the eccentric and the number | 
of oscillations ‘per minute by a rheostat con- | 


trol of the motor speed. Speed and width 


are controlled to meet varying requirements. | 
The Spreadarc may be turned off completely | 
when normal straight welding beads are de- | 


sired. 


Fluxes normally used with Spreadarc for | 
hardsurfacing are ‘agglomerated’ alloy | 


fluxes, according to the manufacturer. A 
mild steel or medium carbon wire is used, the 
alloys being added to the weld metal through 
the fluxes in the crater. Lincoln states that 
agglomerated fluxes create a uniform, depend- 
able deposit and can be varied to create a 
deposit to match different service require- 
ments. 


Ventilation Air Filter 
The Roll-O-Matic, a product of the Ameri- 
can Air Filter Co., Inc., Louisville 8, Ky., 
is an automatic self-cleaning air filter of 
glass fiber filtering media, designed for use in 


commercial and industrial ventilating and air | 


conditioning systems to clean both outside | 
and recirculated air. 

The Roll-O-Matic filtering media is a 
continuous length of fiber glass material, 
similar to that used in AAF Amer-glas filters | 
except that it is supplied in rolls of approxi- 
mately 70 linear ft. The material from the 
roll of clean media, mounted at the top filter 
casing, is transported on a continuous screen | 
that rotates over top and bottom sprockets, | 
down the face of the filter and is rerolled at | 
the bottom after collecting its dust load. 

A pressure switch sensitive to the resist- 
ance differential across the filter curtain 
actuates a drive motor that rotates the screen 
and feeds a certain amount of clean media 
into the filter curtain when the resistance 
reaches a predetermined point. 

The Roll-O-Matic is made in vertical | 
sections 3 ft, 4 ft, and 5 ft wide and in heights | 
from 5 ft to 15 ft in four-inch increments, | 
One drive mechanism will operate from three 
to six sections depending upon their height, 
according to the company. Bulletin No. 
248 will be issued free upon request. 
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Meet Your 
Specific 
Needs... 


Three 54” O. D. x 10’ 0” Heat Exchangers, with 
aluminum shells, tubes, tube sheets and bonnets 
—products of Downingtown craftsmanship. 


Heat transfer equipment designed and built by 
Downingtown Iron Works will do a specific heating 
or cooling job in your plant—and do it efficiently. 


Downingtown engineers are thoroughly experienced in 
designing custom-built heat exchangers for all sorts of 
chemical and petroleum applications . . . have 
accumulated a wealth of heat transfer data which can help 
solve your specific problems. 


Downingtown skill in fabricating various grades of 
carbon steel, stainless steel, stainless and nickel alloy 
clad steels, nickel, nickel alloy, aluminum, copper alloy 
and Ampco 8 means that your quality heat transfer 
equipment from Downingtown can be made of 

the material your job demands. Built to ASME 
requirements where necessary. Special welding 
techniques developed by Downingtown, and approved by 
ASME Code Inspection Agencies, assure welds that 

are unusually sound and neat. 


Send for our bulletin on heat exchanger design. 


Downingtown Iron Works, Inc. 


HEAT EXCHANGERS—TOWERS—PRESSURE VESSELS—STORAGE TANKS 
STEEL AND ALLOY PLATE FABRICATION 


Downingtown, Pennsylvania 
New York Office: 52 Vanderbilt Avenue, New York 17, N. Y. 
DIVISION OF: 


Pressed Steel Tank Company 
MANUFACTURER OF HACKNEY PRODUCTS 
Milwaukee 14, Wisconsin 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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WoO R K ON THE FRONT LINE OF THE NATION'S VITAL 


DEFENSE PROGRAM. Sandia Corporation is engaged in the 
development and production of atomic weapons—a challeng- 
ing new field that offers opportunities in research and develop- 
ment te men with Bachelor's or advanced degrees, with or 
without applicable experience. Here you can work with able 
colleagues, eminent consultants and superior facilities on ad- 
vanced projects of high importance — and alse build a 
permanent career in a rapidly expanding field with a company 
that recognizes individual ability and initiative. 


LIVE IN ALBUQUERQUE, THE HEART OF THE SUNNY 
SOUTHWEST. Located in the historic Rio Grande Valiey at 
the feet of the Sandia Mountains, mile-high Albuquerque is 
f for its climot ild, dry and sunny the year around. 
A modern, cosmopolitan city of 150,000, Albuquerque offers 
unique advantages as a place in which to live. Albuquerque's 
schools, churches, theaters, parks, and modern shopping facil- 
ities afford advantages of metropolitan life—yet hunting, 
fishing, skiing and a multitude of scenic and historic attractions 
may all be found within a few hours’ drive of the city. New 
residents have little difficulty in obtaining adequate housing. 


E N J OY THESE OTHER IMPORTANT ADVANTAGES. 


These are permanent positions with Sandia Corporation, a sub- 

sidiory of the Western Electric Company, which operates 

Sandia leberatery under contract with the Atomic Energy 
Commission. Werking conditions are excellent, and 
saleries are commensurate with qualifications. Liberal 
employee benefits include paid vacations, sickness ben- 
efits, group life insurance, and @ contributory retirement 
plan. This is not a Civil Service appointment. 


Application to: 


ye ke PROFESSIONAL EMPLOYMENT 
DIVISION B 


SAND 


ALBUQUERQUE, NEW MEXICO | 


SANDIA BASE 
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Explosion-Proof Motors 

U. S. Electrical Motors, Inc., has an- 
nounced that maximum ratings available of 
U. S. horizontal totally enclosed and explo- 
sion-proof motors have been increased to 150 
hp. The explosion-proof motors are sup- 
plied with the Underwriters’ Laboratories 
label for Class I—Group D, and Class Il— 
Groups F and G, 

Both type motors are double-enclosed, 
with a built-in fan. Additional features in- 
clude asbestos-protected windings, stator 
cover plate, solid, dynamically balanced, 
cast aluminum rotor, Lubriflush bearings, 
and normalized castings. 

U. S. totally enclosed and explosion- 
proof motors are available from '/, to 150 
hp. They can be supplied in combination 
with U. S. Varidrives when variable speeds 
are desired, or on U. S. Syncrogears when 
geared multiplied torque is needed. Further 
information and a bulletin concerning these 
motors are available from U. S. Electrical 
Motors Inc., Box 2058, Terminal Annex, 
Los Angeles 54, Cal. 


Photoswitch Inc.,77 Broadway, Cambridge 
42, Mass., has announced the introduction of 
Level Control Type 13DJ3, to control the 
level of all electrically conductive liquids. 
The control consists of an electron tube am- 
plifier and relay combination which operates 
from minute currents in the probe circuit. 
There are no floats or stuffing boxes. Con- 
tact with the liquid is made only by corrosion- 
resistant stainless steel probe rods. Accuracy 
is claimed independent of temperature and 
pressure. A single control, through flexible 
terminal panel connections, provides for 
operation as either a pump-up or pump-down 
control, or a high or low level safeguard with 
fail-safe action for all five types of operation. 
The control is universal for either 115 or 230 
v 50/60 cycle supply. 

The resistivity range is from zero to 20 
megohms per cc. Type 13DJ3 incorporates a 
heavy-duty relay which may be wired tor 
double-break operation to carry up to 20 
amp non-inductive at 230 v, alternating 
current, or to operate directly a '/2-hp motor. 
The control operates at a maximum probe 
voltage of 11.5 v for all resistivity ranges, 
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with a current range of 6 ma decreasing to less 
than | wa at maximum resistivity. The con- 
trol may be located at distances up to 100 ft 
from the probe installation. Level Control 
Type 13DJ3 is furnished in a variety of 
housings to satisfy different requirements of 
location and mounting. 

Bulletin PF-544 contains further informa- 
tion and is available on request. 


Valves and Other Products 


Klinger products 


are now manufac- 
tured in the United 
States, according to 
an announcement by 
the Klinger Corp. 

The “Klingerflow” 
Seatless Piston 
Valves are claimed 
capable of with- 
standing the highest 
pressures and tem- 
peratures encount- 
‘in present-day 
practice. “‘Klinger- 
flow” Valves retain 
their pressure tightness by the fit of a piston 
sliding through two resilient compressed 
valve rings. Other ‘‘Klingerfiow” Valve 
advantages are said to include: extremely 
low maintenance, perfect control of flow, no 
seats or grinding, and being unaffected by 
wire drawing. 

Other products available in the Klinger 
line are: ‘“‘Klingerit’”, an asbestos sheet- 
packing available in thicknesses from .008 
to '/, in.; and Klinger T-type water level 
gages, provided with Klinger Sleeve-Packed 
shut-off and drain cocks. 

Further information on any of the Klinger 
products will be supplied by Dept. 4, The 
Klinger Corp. of America, 95 River St., 
Hoboken, N. 


Sprockets 

Extension of the ‘‘off-the-shelf” line of 
Taper-Lock sprockets to include the 1/2-in., 
1*/,-in., and 2-in. pitch sizes has been an- 
nounced by Dodge Mfg. Corp., Mishawaka, 
Ind., manufacturer of power transmission 
machinery. Users of single-strand roller 
chain will now be able to secure sprockets 
and bushings for chain sizes from 40 through 
160 direct from distributors’ shelves ready 
for immediate installation without delay for 
reboring, keyseating, drilling, and tapping, 
Dodge says. 

All Taper-Lock sprockets in the new 
larger pitches, up through the 26-tooth size, 
will be made of high carbon steel and can be 
hardened. Larger sprockets will be avail- 
able in close-grained semi-steel. A new con- 
densed supplement to the 16-page Taper- 
Lock bulletin is now available. This supple- 
ment contains up-to-date sizes, weights, 
dimensions, and list prices of the extended 
line of Taper-Lock sprockets and Dodge 
roller chain. 


_ ENGINEERED FOR OUTSTANDING 
PERFORMANCE IN MANY OPERATIONS! 


On board ship, in refineries, hospitals, public utilities—in paper, 
textile and all general industry, the Coffin line of turbo equipment 
is earning nation-wide acceptance for outstanding performance. 
Designed with versatility in mind, latest addition to the line the 
Coffin ‘‘DE”’ Turbo Pump has a Volumetric Range to 800 GPM, 
Discharge Pressures to 1500 psi, Steam Temperatures to 850° F., 
Exhaust Pressures to 80 psig, and Liquid Temperatures to 325° F. 
Ratings can be exceeded in special installations. 


Engineers! Write today for complete specifications. Ask for “DE” Bulletin G-107. 


POWER PLANTS 
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THOMAS 
FLEXIBLE COUPLINGS 
for Power Transmission to 


Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 


DISTINCTIVE ADVANTAGES 


Requires No Attention. 
Visual Inspection 
While Operating. 


No Wearing Parts. 
Freedom from Shut-downs. 


No Loose Parts. 
All Parts Solidly Bolted. 


Free End Float under Load and 
Misalignment. No Rupbing Action 
to cause Axial Movement. 


Drives Like a Solid Coupling. 
Elastic Constant Does Not " 
Orginal Balance is Maintained. 


made for a wide range 
of speeds, horsepuwer 
ond shaft sizes. 


Write for our new 
Engineering Catalog No. SIA 


THOMAS FLEXIBLE 
COUPLING CO. 


| 
| 
| 
| 
| 
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WARREN, PENNSYLVANIA, U.S.A. 
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A putty-like material consisting of steel 
powders and plastic has been announced 
by the Chemical Development Corp., Dan- 
vers, Mass. Called Devcon, it can be used 
to make drill jigs, fixtures, forming dies, and 
similar products in a fraction of the time 
previously required and at a fraction of 
previous costs, according to the manufact- 
urer. 

Devcon is said to be as easy to use as model- 
ing clay, requiring neither heat nor pressure. 
After the desired shape has been formed, Dev- 
con becomes an extremely strong, tough, and 
rigid metallic piece in approximately two 
hours, the company says. It can be sawed, 
drilled, tapped, threaded, and ground with 
conventional metal-working equipment, 
Chemical Development Corp. states. 

Devcon is supplied in 1-lb and 4-lb cans, 
and in bulk containers. The amount of hard- 
ener necessary is supplied with each stand- 
ard container, together with a supply of a 
special release agent. A bulletin will be 
sent upon request. 


Fractional-Horsepower Motors 


The Borg-Motor has been announced by 
the Borg Equipment Div., Janesville, Wis., 
offered in either two- or four-pole syn- 
chronous or induction types, in ratings of 
1/2000, 1/1500, 1/1000, or 1/750 hp, with 
power claimed dissipated within safe tempera- 
ture rise. Borg-Motors are totally enclosed. 

Any of the series can be supplied with or 
without an internal gear train. Standard 
Borg-Motors are designed for operation on 
115-v, 60-cycle current. Borg-Motors may 
also be obtained with special voltages and 
frequencies. 

Similar Borg-Motors have proved success- 
ful in Borg Time-O-Graph watch rate re- 
corders and other precision equipment for 
many years, according to the manufacturer. 
These fractional horsepower motors are 
known as Borg-Motors Series 1001 through 
1008. Inquiries for further information 
should be addressed to The George W. Borg 
Corp., 120 S. Main St., Janesville, Wis. 


Rupture Disk 


Black, Sivalls & Bryson, Inc., manufac- 
turers of safety heads for the protection of 
pressure systems against overpressure, has 
announced the publication of a six-page 
bulletin on a new type of rupture disk for 
low-pressure and highly corrosive applica- 
tions. 

The disk is available in sizes 2 in. through 
10 in. and in rupture pressures from 5 to 100 
psig. Illustrated and printed in two colors, 
the bulletin gives information on construc- 
tion, operation, pressure ranges, manufac- 
turing tolerance, choice of materials, and in- 
formation required for order processing. 
The free bulletin will be furnished upon re- 
quest. Letters should be addressed to Black, 
Sivalls & Bryson, Inc., 7500 E. Twelfth 
St., Kansas City 26, Mo. 


Anvil Base 

Shown is an anvil base for one of two 
50,000-lb drop forge hammers being installed 
at Kropp Forge Co., 5301 W. Roosevelt 
Rd., Chicago, IIl., as part of the company’s 
five-million-dollar expansion program. The 
anvil base weighs 390,000 lb and took fifteen 
men and four trucks three days to unload. 

The anvil is only one-third of the founda- 
tion required for a 50,000-lb drop forge 
hammer, said to be the largest of its kind 
in the world. The foundation, which is 
42 ft wide, 36 ft long, and 23'/, ft deep, 
will also include 5'!/2 million Ib of con- 
crete with reinforcing steel. The entire 
installation, including the hammer and foun- 
dation, will weigh close to 8 million |b. 


COMPRESSOR 
DESIGN 
FIELD 
TEST 
TURBINE 


STRESS ANALYSTS 


DESIGN 
LAYOUT DRAFTSMEN 


Here’s opportunity for you as a 
part of Fairchild’s expanding op- 
erations in the field of propulsion 
— including turbines, reciprocat- 
ing engines, new-type powerplants 
and propellants. Whether yeu’re 
well experienced or just getting 
your start in this field, we would 
like to talk with you. Won't you 
write or visit us and cutline your 
complete background. Replies are 
kept in complete confidence, of 
course. 


AIRCHILD 


ENGINE DIVISION 
New Highway 
FARMINGDALE, L. |., NEW YORK 
North on Exit 34 off Southern State Pkwy. 
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NEW EQUIPME 
BUSINESS NOTE 
INFORMED 


A power-driven Y unit said to eliminate 
clogging and “‘jam ups” on converging con- 
veyor lines has been developed by Harry J. 
Ferguson Co., Jenkintown, Pa. The unit 
consists of a power driven 90-deg roller- 
conveyor curve and a 5-ft long, live straight- 
roller conveyor section, both of which are 
chain driven by a single '/:-hp gearhead 
motor through universal joints. 

4 Offering speeds up to 90 fpm, the Fer- 
guson Power ““Y” can be incorporated into 
all types of package conveyor lines, whether 
on the floor or suspended from the ceiling, 


, according to the company announcement. 
A plastic guard is mounted on either side of 
the unit. 


Complete details will be provided by 
Harry J. Ferguson Co., Jenkintown, Pa. 


BUSINESS 


NOTES 
i 


Moves Western Regional Office 


Keeping pace with the increasing demands 
of western industry for Consolidated Engi- 
neering Corp.'s broad line of analytical, meas- 
uring and recording instruments, CEC In- 
struments, Inc., sales and service subsidiary 
of the Pasadena instrument manufacturer, 
announces the opening of new and enlarged 
quarters for its Western Regional Office at 
1025 E. Green St., Pasadena, Cal. 


Clark Appoints Alberta, 
Canada, Dealer 


Materials Handling Equipment Co, 10347 
73rd Ave., Edmonton, Alberta, Canada, 
has been appointed to sell and service Clark 
Industrial fork-lift trucks and other mate- 
rials handling equipment manufactured by 
the Clark Equipment Co., according to a 
company announcement. 

Included in the franchise is the sale and 
service of the straddle-type carriers formerly 
manufactured by the Ross Carrier Co., 
which was acquired by Clark last vear. 


Orr & Sembower Names 
4 Kentucky Representative 

Orr & Sembower, Inc., Reading, Pa. has 
announced the appointment of Ogle Engi- 
neering Sales, Louisville, Ky., as sales and 
service representative handling Powermaster 
packaged automatic boilers in central and 
western Kentucky. 

Frank J. Ogle, Jr., is in charge of activi- 
ties. Offices are maintained at 3207 Pres- 
ton Highway in Louisville. Mail address 
is Box 74, St. Matthews Branch, Louisville 


FABRICATED PIPING DIVISION 


EXCHANGER DIVISION PLANT AT RONESBALE, PA. 
COMPANY AT 206 MADISON AVE, EW YORK 
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To everyone this is 


a sign of good luck 


And to smart gear users 


this is a sign 


of good gears. 


"“Geart...Good Gears Only” 


THE CINCINNATI GEAR CO. ¢ cINCINNATI 27, OHIO 


Industry looks to 


RESEARCH 
CORPORATION 


for high 
dust collection 


T. maintain visually clean 
stacks at all times, industry 
is turning to the long ex- 
perience of Research Cor- 
poration in the design and 
manufacture of highly 
efficient Cottrell Electrical 
Precipitators. We've spent 
40 years in solving such 
problems as nuisance abate- 
ment, cleaning gas for 
subsequent use and recover: 
ing materials of value. Write 
for illustrated bulletin 
describing a wide range of 
electrical precipitator 


RESEARCH CORPORATION 
405 Lexington Ave., New York 17, New York 
122 South Michigan Ave., Chicago 3, Illinois 


Bound Brook, N. J. ° 


Grant Building, Pittsburgh 19, Pa. 


NEW EQUIPMEN 
BUSINES® NOTE: 


Chase Brass & Copper to 
Handle Stainless Steel 


Stainless steel, in sheet, bar, wire, and tube, 
has been added to the warehouse stocks of 
Chase Brass & Copper Co., a subsidiary of 
Kennecott Copper Corp., according to an 
announcement by Chase. Chase will mer- 
chandise stainless steel from its 27 ware- 
houses and sales offices across the country 
through an arrangement made with Crucible 
Steel Co. of America, Pittsburgh, Pa. 

The announcement of the new line of 
stainless steel products also said that this 
move will have no effect on continued pro- 
duction of brass and copper products by 
Chase. The concern produces brass and 
other copper alloy products in sheet, rod, 
wire, pipe, and tube. 


Timken To Build New Furnace 


new $278,000 continuous-annealing 
furnace will be erected at the Gambrinus 
plant of The Timken Roller Bearing Co., 
Canton, Ohio, to increase production of 
heavy-walled seamless tubing, the company 
has announced. Increased demand from the 
oil industry for heavy walled seamless 
tubing used in tool joints has made the new 
furnace necessary, according to the announce- 
ment. 

Measuring 175 ft in length and 6 ft 8 in. 
in width, the new furnace will be housed in a 
building 300 X 24 ft. The furnace will have 
a capacity of 3000 tons of annealed seamless 
tubing per month, and will be gas fired, 
although capable of using fuel oil in emer- 
gency situations. Completion is expected 
the latter part of September, 1954. 


Fischer & Porter Establishes 
Automation Division 

By acquiring the patents and engineering 
personnel of the Electrical Development Co., 
Inc., and the Digi-Coder Corp., Fischer & 
Porter Co., Hatboro, Pa., is able to offer 
data reduction systems necessary in plant and 
production automation. Using a fully me- 
chanical digital converter, called the Digi- 
Coder, as the first addition to its present line 
of measuring and recording instruments, the 
company says it is now able to engineer, 
produce, and install completely automatic 
control systems from the sensing element 
at the machine or process to the coded or 
tabulated digital data output. The two 
newly acquired corporations have been 
integrated into Fischer & Porter as the Data 
Redj«ction and Automation Div. 

Robert K. Stern, formerly president of 
Electrical Development Co., Inc., is manager 
of the new division and has maintained his 
entire engineering staff. Fischer & Porter 
expects to follow the Digi-Coder with the 
development cf other automation equip- 
ment such as remote data logs, temperature 
and pressure scanners, sequential data re- 
corders, remote pressure and thermocouple 
readout systems, and voltage-to-digital con- 


verters. 
Continued on Page 67 
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The complete Line FOR ALL YOUR NEEDS 


U CAN specify TUBE-TURN Welding Fittings and Flanges and know 
that you will get the exact answer to your specific piping problem. This 
leading line includes more than 4,000 items, in all piping materials... 
carbon steels, non-ferrous metals and alloys . . . schedules and sizes to 
match your design. 
Carbon steel elbows, for example, are available from 1%” to 42’ 
diameter. Your nearby Tube Turns’ Distributor provides this complete 
line promptly and backs it up with the thorough Engineering Service 
and how-to-do-it information of Tube Turns: 


The Leading Manufacturer of Welding Fittings and Flanges 


TUBE TURNS 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: New York + Philedeiphic Pittsburgh Cleveland Telede © Chicege Denver Les Angeles 
Sen Frencisce Seattle Atlente Tulse © Houston Dalles Midlend, Texes 
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to help you solve 
your piping problems 


— TURNS’ Engineering Service Division makes 
available a vast fund of experience for the 
solving of design and operating problems in piping. 
For example: 

An engine builder was fabricating manifolds from 
formed plate. Poor fitup was a problem and costs 
were excessive. Tube Turns’ engineers suggested 
using TuBE-TuRN Welding Returns, cut with tem- 
plates as shown in the sketch. Costs came down. 
The dimensional uniformity of TuBE-TuRN Weld- 
ing Returns and Elbows simplifies fabrication jobs 


P such as this because they can be cut to odd angles YOUR NEEDS in weiding fittings and flanges are met promptly 
$ and adapted to special requirements. by your Tube Turns’ Distributor. This one reliable source can 
fill all your requirements from the world’s most complete line of 

TUBE TURNS 1S AT YOUR SERVICE! welding fittings and flanges comprising more than 4,000 items, 


Header connection design problem solved by 
Tube Turns’ Engineering Service. 


MANY USES. Piping in this moderr edible oil plant conveys natural 
gas, hydrogen, oil, steam, cooling water, refrigerants, air and 
vegetable oil. All critical lines are welded and TUBE-TURN 
Welding Fittings are used for directional changes. Pipe sizes 
vary from 2” to 16”. 


DISTRICT OFFICES 
New York San Francisco 
Philadelphia Seattle 
Cleveland Atlanta 
Chicago 


TUBE TURNS, Dept. F-3 
224 East Broadway, Lovisville 1, Kentucky 


Please send me free copy of Pipe and Fittings Materials. 


Zone State ---- LOUISVILLE 1, KENTUCKY 

A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


Your Name 


/ 
and 
materials \ 
le Denver Houston 
Los Angeles Dallas 
Midland, Texas 
j 
tt and “TUBE -TURN” 
r eee Reg. U. S. Pat. Of. 


SAVES 
PRECIOUS 


genus the flow of gases across 

the boiler tubes and you get more 
steam from less fuel. That is what 
Enco Baffles do. They use scientifically 
curved baffle surfaces instead of 
sharp angles. They taper the passes 
to maintain velocity as the gases de- 
crease in volume, which promotes 
heat-transfer. They: 


© Eliminate bottle-necks 

e Abolish dead gas pockets 

@ Reduce draft losses 

© Speed heat transfer 

© Keep heating surfaces cleaner 

e@ Cut down use of soot blower 

@ Provide for tube expansion 
and replacement 


Adaptable to any type of water-tube 
boiler, fired with any fuel. Designed 
for each individual installation. Only 
selected materials used. Installed by 
skilled mechanics. Send for Bulletin 
BW 44. 


THE ENGINEER COMPANY 
75 West Street, New York 6, N. Y. 


| Fairbanks, Morse Sets Up 
Electronics Division 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATAL 


KEEP. 


INFORMED 


Fairbanks, Morse & Co., 600 S. Michigan 
Ave., Chicago, has announced the organiza- 
tion of an Electronics Div. for the company. 
This division will be responsible for research, 


| development, application engineering, and 


manufacture of electronic devices and ap- 
paratus used in conjunction with various 


| Fairbanks-Morse products, principally scales. 


L. J. Maguire, formerly general manager 
of the St. Johnsbury, Vt., Works of the cor- 


| poration, has been appointed manager of the 


new division. His offices will be located in 
Davenport, Iowa, where the company has a 
scale research group in operation. 


Robertshaw-Fulton Opens New Plant 


Robertshaw-Fulton Controls Co. has ex- 


| panded its production facilities with the 


opening of a new plant, with 70,000 sq ft of 


| space, at Indiana, Pa., fifty miles northeast | 


of Pittsburgh. The company has taken a 
five-year lease on the $475,000 plant, con- 
structed for Robertshaw-Fulton by the In- 
dustrial Development Corp. of Indiana, for 
the manufacture of certain new products now 
being readied for the market, according to 
company president John A. Robertshaw. 

The company manufactures controls for 
home appliances and industrial applications, 
automotive thermostats, electronic recorders, 
and controllers, and other devices. W. D. 
Miller, assistant vice president of Robert- 
shaw-Fulton and general manager of the 
Robertshaw Thermostat Div. at Youngwood, 
Pa., will be in charge of the new plant at 
Indiana. 


YOUR HELP IS THEIR HOPE! 


GIVE TO YOUR LOCAL AFFILIATE 


For all Piping 


systems handling... 
WATER 


OlL 

GAS 
ACIDS 
ALKALIES 


and other 
fluids 


WILLIAMS-HAGER 


FLANGED 


Send — n today for your 
ulletin 654! This 

bulletin gives complete de- 

tails on these dependable 

valves a w they elimi- 

nate water hammer and 

other costly and annoying 

noises in all types of piping ™ 

systems. iva ble in sizes 

for every service. Renew- 

— working parts. Write 

today. 
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THE WILLIAMS GAUGE CO., INC 


3013 Pennsylvania Ave., Pittsburgh 33, Pa 
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United Conveyor Names 
Minn.-Wis. Representatives 

Reed & King, Inc., Foshay Tower, Minne- 
apolis 2, Minn., have been appointed exclu- 
sive representatives in Minnesota and a 
portion of northwestern Wisconsin for the 
United Conveyor Corp., Chicago, Ill., sup- 
pliers of pneumatic and hydraulic ash and 
fly-ash handling systems. 


BUSINESS. 


Worthington Announces Incorporation 
of New Japanese-American Company 

The joint incorporation of a new Japa- 
nese-American company under the name Ni- 
igata Worthington Co. Ltd. was announced 
by S. Riley Williams, Vice President in 
charge of Foreign Business, Worthington 
Corp., Harrison, N. J. 


THILMANY PULP AND PAPER COMPANY, 
Kaukauna, Wisconsin, selected West- 
inghouse Air Brake Co. Pneumatic 
Control to assure smooth, shock-free 
ration of a new paper machine. 
estinghouse Valves are used to pre- 
cisely adjust pneumatic clutches and 
brakes on the dryer rolls, couch, 
presses, calendar, and reel. 

The great accuracy of Westinghouse 
Valves enables the rator to apply 
air pressure very gradually to prevent 
rapid, abrupt engagement of clutches, 


Westinghouse Air Brake 


COMPANY 


Westinghouse Pneumatic Control 


REDUCES WEAR AND TEAR 
ON PAPER MACHINE 


and to accurately regulate the amount 
of braking on any roll. As a result, he 
controls the big rolls on this machine 
smoothly and gently to prevent torn 
paper and undue wear on clutches. 
rever you need precise control of 
linear motion—on brakes, clutches, 
small presses, positioning devices, se- 
quencing mechanisms, and the like— 
investigate the possibilities of Westing- 
house Pneumatic Control. Our engi- 
neers will be glad to help you. Just 
write, explaining your problem. 


or write tor copy 


INDUSTRIAL PRODUCTS DIVISION WILMERDING, PENNA. 
Manufacturers of air compressors, pneumatic cylinders, actuators, air contro! devices of all kinds, engineered 
pneumatic control systems and front end loaders. 


Factory Branch: Emeryville, Calif. Distributors throughout the United States... see your Classified Directory. 
Distributed in Canada by: Canadian Westinghouse Co., Ltd., Hamilton, Ontario. 
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Revere Buys Lockport, lil., Plant 

Revere Copper & Brass Inc. has purchased 
a plant in Lockport, Ill., for the production of 
Lockseam tube, rolled mouldings and shapes, 
presently made in the company’s Chicago 
Mfg. Div. 

The new plant contains 52,500 sq ft of 
space and is on an eight-acre site. The plant 
was previously owned by the Globe Corp., 
manufacturers of aircraft equipment. The 
Lockport plant will fabricate items in nearly 
all commercial metals, the company says, 
including steel, copper-plated steel, brass- 
plated steel, copper and copper-base alloys, 


aluminum, zinc, and stainless steel. 


“LATEST. 
CATALOGS 


Giant Cap Screws 


A four-page illustrated folder on a new 


| line of giant Unbrako cap screws of heat- 
| treated alloy steel has been prepared by 
| Standard Pressed Steel Co., Jenkintown, Pa. 


Net prices are given for diameters of 


| 18/5 and in. in lengths up to 
| 12 in. Prices on diameters of 14/4, 2, 24/4, 


28/,, and 3 in. in lengths up to 12 in. can be 
had on application. Shipping weights on 
all sizes are listed. Prices will also be sup- 
plied en application for diameters over 3 in. 
and lengths over 12 in. up to 36 in. 

The bulletin will be sent free by Standard 
Pressed Steel Co., Box No. 558, Jenkintown, 
Pa. 


Steel Products 


Tens of thousands of sizes, shapes, and 
grades of steel products are listed in the new 


| 226-page Warehouse Stocklist and Reference 
| Guide published by Jones & Laughlin Steel 
| Corp., Pittsburgh 30, Pa. 


The 8'/, X 11-in. spiral-bound book lists 


| the steel items stocked in J&L’s nine ware- 
| houses. Commodity classifications include 


structurals; plates; sheet and _ strip; 


| stainless; hot-rolled and cold-finished bars; 
| forging steels; alloy and tool steels; bolts, 


rivets, nails, and rails; wire and wire rope. 


| The Stock List has a general index at the 
| front and individual indexes on each of the 
| divider tabs for the commodity sections. 


A separate section on Data includes such 


| information as decimal equivalents, sheet 


gage weight, thickness and order limits, 
chemical compositions, typical heat treat- 
ments, and machinability ratings. There is 
also a section devoted to cutting extras. 

The book is available from any Jones & 
Laughlin Steel Warehouse. Warehouses are 
located in Chicago, Cincinnati, Detroit, 
Louisville, Memphis, Nashville, New 
Orleans, New York, and Pittsburgh. 
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Precipitator 

The Permutit Co. has announced the 
availability of Bulletin 2204B, 20 pages, 
covering applications, principles of operation, 
design features, advantages, recommenda- 
tions, flow diagrams, and specifications of 
Permutit’s Precipitator. Three basic de- 
signs are offered for the removal of impurities 
from a liquid by precipitation, adsorption, 
settling, and filtration. These units are 
said to require less space, less chemicals, and 
less reaction time than previous designs. 
They can be used to soften water, remove 
turbidity, color, taste, and odor, and reduce 
alkalinity, silica, and fluorides. 


Copies may be obtained from The Permutit 
Co., 330 West 42nd St., New York 36, N.Y. 


Grating by BLAW-KNOX 


Steam Traps 
The V. D. Anderson Co. has revised their 


36-page catalog, “Solving Steam Trap Prob- | W h ere d O yo u ne ed 


lems”, to include information on their new 

combination float and thermostatic traps, 

claimed to vent air in one-eighth the time e » 

of standard inverted bucket traps. stee ratin 

The catalog contains specifications and e 

capacities on steam traps, float traps, air 

release valves, and pipe line strainers. It P 

tells how to calculate condensation loads | ‘There must be lots of places where you are now using grating—floors, 
platforms, walkways, catwalks and stair treads, for example. 


and select traps for unit heaters, jacketed 
kettles, autoclaves, submerged surfaces, But how about other uses--such as some sturdy shelving or a fan 
for covering a dangerous open pit or a light well. Take a 
tion i included. Copies are obtainable | §00d look around your plant and you'll probably come up with several 
from the V. D. Anderson Co., 1935 W. 96th jobs, including perhaps a new use, as steel grating is adaptable to 
St., Cleveland 2, Ohio. | many applications. 
_ Any time you want some help on a job related to grating, we’ll be 

Quenching Units _ glad to hear from you. 

A catalog entitled ‘Controlled Quenching” 

orton rove, catalog describes | 
two of the company’s small self-contained Steel Gr ating and Stair Treads 
units, the Junior Quencher and the Peram- | 
bulator Oil Cooler. | —have these five exclusive features: 


The Junior Quencher is a quench system 


designed for controlled quenching in labora- one piece construction—easy 
tories, tool and die shops, and anywhere that 1. rigid to install 
. small-piece custom heat-treating is done. 2. all surfaces accessible—easy to paint 


The B&G Perambulator Oil Cooler is a porte 
able combination oil cooler and quench tank. 
Of greater capacity than the Junior 
‘ Quencher, it fills the need for a controlled 
quenching system which can be moved from 
place to place. 
Catalogs are now available and can be had 
by writing directly to the factory. 


3. no sharp corners to clog—self-cleaning 
Saas, 4. maximum open area—for light and ventilation 
non-slip twisted 

ip crossbar—safe footing 
A short note will bring you a copy of new Bulletin No. 2365-R 
—a dimensional sxetch will bring you a quotation. 
BLAW-KNOX COMPANY 
2105 Farmers Bank Building + Pittsburgh 22, Pennsylvania 


BLAW-KNOX EQUIPMENT DIVISION 
GRATING DEPARTMENT 


_ GRATING APPLICATIONS: floors + platforms + walkways + catwalks + stair 
| treads + fan guards + shelving + and many other uses, both outdoors and 
| indoors, for versatile steel grating. 


Use a CLASSIFIED | 
ADVERTISEMENT | 
for Quick Results | 
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“,«ethese speed-reducer features pay off 
design-wise with stamina, compactness, efficiency” 


You will be interested in what the engineer above is discussing 
with one of his staff. He’s covering the machine design advan- 
tages from using Westinghouse Speed Reducers. His story tells 
these facts: 


Fast inspection and maintenance of Westinghouse Speed Re- 
ducers is assured by the horizontal split-case construction. This 
design permits entire top section of case to be quickly removed. 
Strong case ribbing at greatest stress points means maximum 
rigidity and proper alignment. 

Reduced friction loads, especially on starting, result from anti- 
friction bearings used on all Westinghouse Speed Reducers. 


Exclusive heat-treating process gives all shafts, gears and 
pinions a tapered hardness from surface to core... makes gear 
teeth resist surface wear, yet absorb operating shocks. 
Constant and proper gear lubrication is the rule with 
Westinghouse positive oil splash system. 

Continued cool operation results from the radiation surfaces of 
gear case and from the large, fully protected breather on case top. 
J-07342 


This free book gives complete details on the full line of 
Westinghouse Speed Reducers. It will be sent by return 
mail. Write for B-5646 to Westinghouse Electric 
Corporation, P, O. Box 868, Pittsburgh 30, Pa. 


vou can SURE...1# ns Westinghouse © 
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Gas-Oil Burners 


Combination oil and gas burners for ine 
dustrial applications are described in a 28- 
page bulletin issued by The Engineer Co. A 
number of alternate arrangements are shown. 
Some ten arrangements of registers and 
burners are illustrated by sectional drawings 
and photographs. 

Copies will be sent upon request from The 
Engineer Co., 75 West St., New York 6, 
N. Y., for Bulletin OB-53. 


Gear-Grinding Machines 

An eight-page illustrated catalog on Gear- 
grind Machines has been announced by The 
Gear Grinding Machine Co., 3901 Christ- 
opher, Detroit 11, Mich. It provides in- 
formation on the line of machines as well as 
types and specifications of gears, splines, and 
special-contoured parts that can be ground on 
them. 

Features are described and _ illustrated. 
The catalog can be obtained by writing on 
company letterhead to the company. 


Heat-Exchanger and 
Condenser Tubing 


A folder of particular interest to those in- 
volved in the design, manufacture, and appli- 
cation of heat exchangers and condensers has 
been issued by the Tubular Products Div. of 
The Babcock & Wilcox Co. 

Known as TB 329A, the folder lists the 
analyses and mechanical properties of 29 
carbon, alloy, and stainless tubing steels 
used in various types of heat exchangers and 
condensers. Additional data presented in 
other tables include reference specifications 
and applications information. 

Copies of this data folder are available free 
upon request to the division's general sales 
offices at Beaver Falls, Pa. 


Temperature Indicators 


A new eight-page Bulletin A-303, issued 
by The Foxboro Co., Foxboro, Mass., 
describes two portable temperature indica- 
tors, the potentiometer indicator and the 
resistance thermometer. These instruments 
are used for periodic temperature tests in 
equipment such as heating units and test 
furnaces which may not warrant continuous 
measurement. 

Described are operating adjustments, 
features of design, test circuits, measuring 
elements, and instrument specifications. 
A page is devoted to listing the standard 
scales available, covering temperatures from 
—200 F to 2800 F. Tables also list the 
type of thermocouple or resistance bulb 
recommended for each range, as well as the 
degrees of temperature indicated by each 
scale division. 

Also covered is the use of portable pyrom- 
eters in checking installed pyrometric in- 
struments and in replacing potentiometers 
which are temporarily out of service. Copies 
of Bulletin A-303 will be sent on request. 
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Weldless Rolled Rings 


Eight ways to improve product design 
through use of weldless rolled rings are ex- 
plained in a folder released by Ladish Co., 
Cudahy, Wis. 

Described and illustrated are rings in sizes 
up to 240 in. and weights up to 40,000 lb. 
Available in square, rectangular, and con- 
toured cross sections, it is reported that 
Ladish Weldless Rolled Rings offer great 
design latitude and savings in metal and 
machining time. 

Advantages are presented in concise 
manner along with typical applications, 
which include rotary kilns and driers, jet en- 
gines, ring gears, heat exchangers and vessels, 
sheave rings, tanks, and log barking drums. 
Requests should be addressed to Ladish 
Co., Dept. NR, Cudahy, Wis. 


Calculating HP Capacity of 
V-Belt Drives 


A six-page interim bulletin which provides 
in condensed form information on a new 
method of calculating the horsepower 
capacity of a Texrope v-belt drive has been 
released by Allis-Chalmers Mfg. Co. 

The belt ratings resulting from this new 
method take into consideration effect of belt 
length, ratio of the diameters of both the 
driving and driven sheaves upon the horse- 
power rating of the belt, and resultant_belt 
life. 

A-C states that all sheave and v-belt 
manufacturers in the industry have approved 
and accepted the belt horsepower ratings de- 
rived from this formula. Copies of this 
advance bulletin, ‘Guide for Figuring 
‘Texrope’ Drives,” 20B6956B, are available 
on request from Allis-Chalmers Mfg. Co., 
949 S. 70th St., Milwaukee, Wis. 


Multiple-Plunger Pillar Presses 


An eight-page, 8'/2 X I1-in. folder pub- 
lished by Waterbury Farrel Foundry & 
Machine Co., Waterbury, Conn., gives de- 
tails on the company’s line of mutltiple- 
plunger pillar presses. Specifications and 
capacities are given in tabular form for six 
sizes of presses. 

The bulletin illustrates several sizes of the 
machines and pictures examples of the type 
of work produced on them. Close-up views 
show details of important portions such as 
the tooling arrangement. 

Included are descriptions of che design 
features: automatic work control, accessible 
tooling and independent tool adjustments, 
roll feeds, finger motion with safety device, 
air clutch, etc. 

Information is also given on accessory 
equipment such as straightener and feeder, 
scrap winder, and scrap cutter. A standard 
Waterbury Farrel scrap winder is illustrated. 

Copies of this bulletin are available on 
request from Waterbury Farrel Foundry & 
Machine Co., Waterbury, Conn. 
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WATER JACKETED 
APCO PUMP 
Developed especially for the effi- 
cient handling of high temper- 
ature and highly volatile liq- 
uids. Delivers outstanding 
performance. Un- 
beatable on high 


are le 
many types an 
sizes—all noted for 
their streamline co- 
ordination between 
impellers and 
shells, 


for 
CONDENSED CATALOG 


Ideal for "1001" 
duties where smal 
capacities an 
high heads pre- 
dominate. Get 
ecquainted, 


We Invite Your 
Special Pump Problems 


DIVISION OF THE NEW YORK AIR BRAKE COMPANY 


96 LOUCKS STREET, AURORA, cundsenetenl 


Handles anything 
up to 12 feet! 


Save 
Draftsmen’s \ 
Time 


YOUR TYPIST — 


CAN D0 The Vari-Typer lettering machine is the 
fastest and most economical method of 

lettering specifications on tracings and draw- 

ings. It is four to five times faster than hand 

3 lettering and is operated by an office typist. 
Every letter and figure is uniformly clear and 

distinct. Instantly changeable type, with 

BETTE hundreds of different styles to choose from 
| i in sizes ranging from 6 


point to 18 point. Write 
today for information. 


RALPH C, COXHEAD CORP, | 


720 Frelinghuysen Avenue. 
Newark 5, N.J. 


| 

Lettering Machine 


Please send Vari-Typer Book 22 


CITY ZONE. STAT 


Body copy produced on DSJ Model. Head- 
lines photo-composed on the Headliner. 


June, 1954 - 71 


Se | Making Warm Friendships on Hot Jobs a. 
by Every 
P 
y Purpose 
4 
| 
| APCO ! AURORA 
Write : 
DISTRIBUTORS IN PRINCIPAL CITIES 
— 
[\UROR 
| PUMP COMPANY 
| 
— 
i 
. | wes 
} 


KEEP. 


INFORMED 


A 16-page, two-color catalog, ‘‘Flexon 
Bellows Design Guide,” has been released 
by Flexonics Corp. The catalog covers 
manufacture, design, applications, and speci- 
fications for Flexon Bellows. Flexon Bellows 
are available in stainless steel, monel, brass, 
and other metals, Inquiries should be sent 
to Flexonics Corp., 1305 S. Third Ave., 
Maywood, IIL, requesting catalog number 
140. 


Aluminum Impact Extrusion 


A booklet covering the significant facts 
necessary to design products as impact ex- 
trusions has been issued by the Aluminum 
Co. of America, 

Alcoa Impacts are one-piece, seamless, 
semi-hollow, or solid parts having forged 
bases and one or more extruded side walls. 
These parts may have round, square, rec- 
tangular, or oblong cross sections with ribbed, 
beaded, or fluted side walls, and bases con- 
taining bosses, lugs, other projections, or 
recesses. 

The 16-page booklet, 4icoa Impact Fac 
Book, may be obtained by writing to Alum- 
inum Co, of America, 724 Alcoa Bldg., Pitts- 
burgh 19, Pa, 


BUSINESS 


Conveyor Guide Rails 

The United States Gasket Co., Camden 1, 
N. J., has issued a bulletin on their Teflon- 
Faced Steet Guide Rails for conveyors and 
packaging machines. 

Designed to replace ordinary guide rails 
which had a tendency to adhere to and dam- 
age products and mar packages in transit, 
these Guide Rails have Teflon cemented to 
their surface by a patented USG process. 
Bulletin No. GR-301 will be sent on request 
by the United States Gasket Co. 


Flexible Stainless Steel Tubing 

Flexible stainless steel tubing developed 
to convey a variety of searching and corro- 
sive liquids and gases at high temperatures is 
described in a bulletin released by The Ameri- 
can Brass Co., American Metal Hose Branch. 

The manufacturer reports wide use of this 
tubing by industry for absorbing vibration, 
compensating for misalignment, connecting 
moving parts, and where flexing and motion 
are required. Data on various types of 
construction, size and weight ranges, burst 
pressures, bending diameters, and fittings 
available for assemblies are included. Bulle- 
tin STC-1 is available without charge from 
The American Brass Co., American Metal 
Hose Branch, 698 S. Main St., Waterbury 20, 


HAISS CAR 
UNLOADER | 


This Haiss Model 501 combination chain- and belt- 


t ype Car Unloader, made b 
division of Pettibone 

another t 

Wisconsin 


the George Haiss Mfg. 
ulliken Corp., 
ica " example of a time- 
ine power application. 


TO FIT THE 
MACHINE 


TO THE 
rovides 
cost-cu tting 


Wisconsin Heavy- Duty Air-Cooled Engines have the 
job. When ude Luggl ing Power that stays with me 


When sudden 
and the to 
hangs on an 


ue builds up, 
pulls throug 


loads slow down the en ~ 
our Wisconsin 
without stalling. 


=, -duty engineered design and —. plus 


trouble-free A 


-COOLING, are factors tha t keep the 


work moving on schedule at all seasons, in all climates. 


You can’t do better than tos 

der, 2- models, 

range from 3 to 36 hp. 


ify “Wisconsin Power” 
le in le cylin- 


power 


. WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 


NOTES. 


Valves and Filters 


Asco Solenoid Valves are described in 
Catalog No. 24, which includes a valve-selec- 
tion chart of recommended valves for classes 
of fluids, flow charts, and general information 
and terms for the valve user. Safety shut-off 
and manual reset valves, packless and packed 
valves, three-way valves, pilot-controlled 
valves, four-way valves, and strainers and fil- 
ters are covered. Information is given on the 
line of Asco Midget Solenoid Valves, includ- 
ing the Midget 4 Way, said by the manufac- 
turer to be one of the smallest on the market. 

Special Bulletin 8336, “‘Solenoid Pilot- 
Controlled Valve,” Bulletin 8035, ‘‘Pres- 
sure-Operated Manual-Reset Valve,” Publi- 
cation 502, “Automatic Transfer Switches,” 
and a Valve-Delivery Schedule for orders, all 
printed separately, are available, from the 
Automatic Switch Co., 391 Lakeside Ave., 
Orange, N. J. 


Self-Contained Flow Regulator 


A self-contained flow-regulating device 
for clean gas-free liquids is described and 
illustrated in Fischer & Porter Co.’s Cata- 
log No. 10-F-70, four pages. A constant 
flow rate is maintained by means of energy 
derived from the flow stream itself, without 
external power supply, according to the 
manufacturer. The regulator is unaffected 
by position, it is claimed, and may be equip- 
ped with a diaphragm motor valve for re- 
mote setting of control point. 

Catalog No. 10-F-70 is available on request 
from Fischer & Porter Co., 49 Jacksonville 
Rd., Hatboro, Pa. 


An eight-page, illustrated, two-color folder 
on Schaevitz measuring, indicating, recording, 
and controlling devices for use in many 
different industries has been published 
by Schaevitz Engineering, Camden 1, N.J. 

Included in the folder are descriptions and 
illustrations of linear and angular accelerom- 
eters for evaluating the performance of 
vehicles, structural members, and accessory 
equipment; ‘inear variable differential trans- 
formers for the determination and control of 
mechanical quantities in scientific and indus- 
trial operations; rotary variable differential 
transformers for continuous measurement 
and remote indication of the angular position 
of rudders, control surfaces of aircraft, 
valves, and similar equipment; pressure 
transducers for measuring gage, absolute, or 
differential pressure; and rotary accelera- 
tors for acceleration testing and one-to- 
five channel recorder systems for recording 
related information on a single recorder chart. 
Technical data accompanies product descrip- 
tions, and line drawings to show application 
are included in many instances. 

Free copies of the Schaevitz eight-page 
folder are obtainable from Schaevitz Engi- 
neering, P. O. Box 505, Camden 1, N.J. 
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Blow-Off Valves 


Catalog 12-D1, published by Edward 
Valves, Inc., subsidiary of Rockwell Mfg. 
Co., features a redesigned line of blow-off 
valves with flanged or welding ends and 
bolted bonnets for 300, 400-600, 900-1500 Ib 
sp classes plus the addition of welded bonnet 
blow-off valves with welding ends for 1500 
and 2500 lb sp classes. 

The new line, according to the company, 
retains such features as interchangeability 
of parts, line contact backseats, condensate 
cooling chamber to protect the packing, 
both valves in a set capable of tight shut- 
off, and self-centering disk with swivel con- 
struction. Some of the new features include 
improved streamlining of interior body con- 
tours, swing gland bolts for easier repacking, 
and stellited seating surfaces for lower pres- 
sure classes. 

“What You Should Know About Blow-Off 
Valves” is the title of an article included in 
the catalog. Two pages are devoted to tips 
on selection, operation, and installation of 
blow-off valves and the boiler code require- 
ments for them. 

The catalog is illustrated with installation 
photographs, line drawings, and cut-away 
views. Tables on material specifications and 
flanged and welding end details, as well as 
valve descriptions and a partial list of cur- 
rent users of Edward steel blow-off valves, 
are included. 

Copies may be obtained from an Edward 
representative or by writing directly to 
Edward Valves, Inc., 1211 West 145th St., 
East Chicago, Ind. 


Air and Hydraulic Cylinders 


Bulletin 800 covers air and hydraulic cylin- 
ders of heavy-duty construction manufac- 
tured by the Lindberg Air & Hydraulic Div., 
Lindberg Engineering Co., 225 N. Laflin St., 
Chicago 7, 

The air cylinders, for 150 psi maximum air 
pressure, are made in eleven bore sizes from 
2 in. to 12 in. in diam, and in seven 
mounting styles. The hydraulic cylinders, 
for 1500 and 3000 psi, come in ten bore sizes 
from 2 in, to 8 in. in diam, and are ob- 
tainable in eight mountings. 

Extra-heavy-duty mill-type air cylinders, 
for 250 psi maximum air pressure, in 13 sizes 
from 3-in. to 24-in. diam and six mount- 
ings, are also manufactured by Lindberg. 

The bulletin will be sent on request to the 


company. 


Additional Opportunities 
for positions 
are offered among the 
display advertisements 
on pages 
46, 50, 56, 60, 62 and 128 
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D-C Runout-Table and Coiler Motors 


A new eight-page bulletin describing d-c 
motors for runout-table and coiler-roll ap- 
plications has been announced by the 
General Electric Co., Sehenectady 5, N. Y. 


Gear Lappers and Lapping 


Two pages of an eight-page Michigan Tool 
Co, bulletin are devoted to a discussion of gear 
lapping problems and their solutions. This 
bulletin, offered by the Michigan Tool Co. 
7171 E. McNichols Rd., Detroit 12, Mich., 
also presents a concise explanation of the 
lapping process. Two external and two 
internal gear lapping machines are illus- 
trated and their features, specifications, and 
capacities are described. 

Both Michigan Internal and External 
Gear Lappers operate on a crossed-axis prin- 
ciple, using rotating laps in mesh with the 
work gears while they are reciprocated across 
the gear face. Where relatively small 
internal splines are to be lapped, the Inter- 
nal Lapper operates on a parallel-axis prin- 
ciple, which uses a lap with the same num- 
ber of teeth as the spline to be lapped; the 
work part and the lap being rotated together 
as the lap reciprocates across the spline 
face. 


15-100-Hp Packaged 
Automatic Boilers 

An 8-page bulletin has been published by 
Orr & Sembower, Inc., Reading, Pa., on a 
new line of simplified Powermaster packaged 
automatic boilers for firing light oil or gas. 
The oil-firing equipment is a_ simplified 
mechanical pressure-atomizing burner. For 
gas firing a specially designed pre-mixing gas 
burner is utilized. Combination units adapt- 
able to firing either gas or oil may be ob- 
tained. The new unit is built in nine sizes 
from 15 hp through 100 hp, covering steam 
requirements to about 3450 lb/hr as well as 
hot-water designs. Details of design and 
construction, cutaway view, and sample 
specifications are contained in the bulletin. 

The Powermaster is a three-pass boiler 
with a single flue-gas flow reversal at either 
end. A minimum of 5 sq ft of heating sur- 
face is provided per boiler horsepower, the 
manufacturer reports. Programming and 
safety controls are automatic. 

Orr & Sembower, Inc., Morgantown Rd., 
Reading, Pa., will send, on request, Bulletin 
1230 on the Model 4 Powermaster packaged 
automatic boiler for light oil or gas firing 
from 15 to 100 hp in steam or hot water 
designs for pressures to 250 psi. Other 
Powermasters are available to 500 hp. 
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FORD INSTRUMENT 
COMPANY 


© Lost motion does not exceed 12 mins. 
© High sensitivity 


Uses Zero! bevel gears. 


8 DIFFERENTIAL 


© Operates in working circle of 1.000” max. diameter 


© Stainless steel throughout; resistance to wear and corrosion 


© Weight, with typical end gears, is less than one ounce 


The %” differential is the latest and smallest addition to 
the Ford Instrument line of single spider gear differentials. 
Engineered to highest military and commercial staadards, 
this highly reliable unit provides extreme accuracy in addi- 
tive and subtractive operations, while functioning with 


minimum friction and backlash. 


FORD INSTRUMENT COMPANY 


31-10 THOMSON AVENUE 
LONG ISLAND CITY, N. Y. 


WRITE FOR 

FULL DETAILS 

Fully illustrated dota 
sheet gives perform- 
ance curves and char- 
acteristics. Please ad- 
dress Dept. ME. 
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OMBUSTION. 


for Every Industrial 
Liquid Fuel-Gas Installation 


Air Control Door 
7 and Frame, top 
hinged, ratchet 


SA type, heavy duty, 
A for manual con- 
y trol. Surfaces are 
machined to a 
close fit. 


Fuel Oil Suction 
Strainer, single type. 
Large basket area 
insures low pressure 
drop; cover and bas- 
ket easily removed 
for cleaning. 


face for curtain, 
Curtain halves are 
interlocked—open 
simultaneously. 


Ignition Port with 
Refractory Tile No. 
M896. . . for use 
with standard 3” 
pipe. Also serves 
45 a peephole. 


Furnace Relief and Access 
Door, heavy construction, 
practically air tight. Door 
casting correctly weighted, 
lined with plastic refrac- 
fory retained by imbedded 
grill; with observation port 
and cover. 


Fuel Oil Heater, 
Self-Cleaning, 
iral Coil Type. 
igh oil velocity 
in coil, resultant 
turbulence pre- 
vents carbon for- 
mation. No internal 
connections of 
Joints. 


AIROIL Fuel Oil, Ges or Combination Oil & 
Ges Burning Equipment; NATIONAL AIROIL Com- 
bustion Accessories; ond, NATIONAL AIROIL 
May we be of help te 

instalation 


telving that problem? 
CHEMICAL-PETROLEUM DIVISION 


NATIONAL AIROIL 


BURNER CO., INC. 


1239 EAST SEDGLEY AVE., PHILA. 34, PA. 


South Bocleverd, Hovstes 
Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS 
AND FURNACE EQUIPMENT 
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Filters and Expansion Joints 


Bulletin No. 51, published by the Croll- 
Reynolds Engineering Co., 17 John St., New 
York 38, N. Y., gives general information and 
illustrations concerning the types of expan- 
sion joints manufactured by the firm, includ- 
ing pressure, size range, materials of construc- 
tion, applications, and data required for 
estimating. 

A separate eight-page bulletin explains 
the design of Croll-Reynolds’ liquid-clarifica- 
tion equipment, Advantages claimed for 
these all-purpose filters are simplicity of de- 
sign, high efficiency of operation, and 
economy in use and maintenance. Types of 
filters and the choice of membranes are il- 


| lustrated. 


Request for copies shouid be directed to 
the company. 


General-Purpose Turbines 


The Westinghouse Electric Corp. has re 
issued its 20-page booklet on Type E general- 
purpose turbines. Covering the complete 
line of Type E turbines in ratings through 
1500 hp, this booklet describes design and 
constructional characteristics, as well as ac- 
cessories which make these units adaptable 
to special requirements. 

Application of these turbines as drives for 
pumps, fans, compressors, generators, paper- 
making machines, Jordans, beaters, coal 
pulverizers, and line shafts is discussed. 
Specification and selection data are pro- 
vided. 

A copy of booklet B-3896 can be obtained 
from Westinghouse Electric Corp., P.O. 
Box 2099, Pittsburgh 30, Pa. 


Stationary Vacuum Systems 

Bulletin A-939, released by the Air Appli- 
ance Div. of U. S. Hoffman Machinery Corp., 
105 Fourth Ave., New York, N.Y., analyzes 
the problem of industrial dust and describes 
a line of vacuum cleaning equipment de- 
signed to combat it. 

The basic working elements of the com- 
pany’s permanently installed vacuum clean- 
ing systems with central dust collection are 
described in detail. The 12-page, two-color 
booklet also explains and illustrates coordi- 
nated vacuum cleaning accessories, including 
tools, hose, and a newly developed storage 
locker. Portable separators, water traps, 
material intake valves, electric bag shakers, 
and rotary discharge valves are individually 
described. The function of each is explained 
in the section on auxiliary equipment. 

Portable vacuum cleaning units ranging 
from to hp are pictured. Brief men- 
tion is made of the adaptability of vacuum 


| cleaning systems to the collection and con- 


veying of dry materials, 


Use a CLASSIFIED ADVERTISEMENT 
For QUICK Results 


ARE YOU SEARCHING FOR 


HIGH PERFORMANCE 
BEARINGS? 


SELF-LUBRICATING 


EXCELLENT DURABILITY © CONSTANT 
COEFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
sousiries on cansomzes © OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE OR OTHER LIQUIDS © EXCEL- 
LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use 
for oil-free, self-lubricating 


For applications low 
electrical noise, low con- 
stant drop, high current density 


and minimum wear. 
SELSYNS, DYNAMOTORS, 
SYNCHROS, ROTATING | 
STRAIN GAGE pick-ups and 
other Brush 


GRAPHITE METAULIZING CORPORATION 


1058 NEPPERHAN AVE. * Yonkers, New York 


Pease send dare on Graphelioy Oil-Free BUSHINGS. 
tend dete on BRUSHES end CONTACTS. 


TONE STATE 
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Blowers Industrial Filtration Aluminum in the Electrical Industry 


The Diamond Power Specialty Corp., A new bulletin has been announced avail- A four-page brochure published by Rey- 
Lancaster, Ohio, has issued a General Cata- able on Delpark Industrial Filters. Major nolds Metals Co, outlines its expanded 
log entitled “Diamond Power Products.” features are dimensions and capacities of facilities for producing wire, cable, and bus 
It contains descriptive bulletins and technical the various Delpark Filters available for conductor for the electrical industry. 
information on Model IK Long-Travel industrial applications. Delpark Filters Reynolds’ Listerhill, Ala., plant is fea- 
Retracting Blowers, Model IR Short-Travel feature continuous, full-flow, self-cleaning, tured, where over 200,000 sq ft of floor space 
Retracting Blowers, Model G9B Fixed-Posi- fully automatic disposable-belt-type filtra- is devoted to wire and cable manufacture. 
tion Rotating Blowers, Model A2E Air-Puff tion, the manufacturer states. Applications Copies of this brochure may be obtained a 
, Automatic Blowers, Bi-Color Gages and include filtration of quenching oils, coolants, without cost by addressing requests to ce 
Water Columns, and Diamond “‘Utiliscope”’ and paint spray booth water. Requests Reynolds Metals Co., 2500 S. Third St., s 
(Wired Television). Request should be should be addressed to Mr. George L.. Guy- Louisville 1, Ky. 
made for Catalog 1113. mon, Vice Filtration 
; Co., Dept. 200, Lebanon, Ind. Gra vity Filters 
Surtace Finishing, Ovens Cam Clutches The Permutit Company has _ published 
Finishing systems, including spray, dip, or A four-page, two-color, 8!/; X 11-in. Bulletin 2539A, 24 pages, said to be of interest 
flow coating, cleaning, pickling, and rust- catalog, C12-54, describing Series 200 Morse _*© all operating, consulting, and mechanical 
proofing systems, and spray booths, drying cam clutches for indexing, overrunning, and engineers dealing with water problems. It 
and baking ovens, dust collectors, and fog backstop machine drive applications, is shows the Permutit line of rapid-type gravity 
filters are illustrated and described briefly in available from Morse Chain Co., 7601 Cen. filters, which are made in three basic types of et 
R. C. Mahon Co.’s Catalog No. A-654. tral Ave., Detroit 10, Mich. . concrete, of wood, and of steel. Specifica- ‘ 
Special emphasis is placed on Mahon’s Application data, typical installation tions, operating characteristics, outline dimen- iets 
Rotodip finishing systems, which combine drawings, and a table of specifications are sions, and typical installations of the filters a 
cleaning, rust-proofing, drying, coating, and given for seven models of clutches having and associated accessories have been in- 6 
baking operations in a continuous operation. torque ratings from 10 to 500 ft-lb; ground cluded. es 
Copies of the 12-page catalog are available OD dimensions correspond to standard 200- Inquiries should be directed to The Per- 
on request from The R. C. Mahon Co., De- series ball bearings in nominal sizes from mutit Co., 330 West 42nd St., New York 36, 
troit 34, Mich. to OD. N.Y. 


AERODYNAMIC PROBES 

e@ We design and build 
thermocouples, pressure, 
velocity, direction and 
hot wire anemeter 
probes to solve your 
flow measuring 
problems. 

@ Probes made to your 


pete SPRAY 


@ Aerodynamic Calibrations for all probes. 


Complete temperature and pressure measuring Z Z L 


, systems for your tests. 


Modern design. Precision 
machining. All materials. Thousands of 


@ Facilities for manufacturing large quantities of standard industrial spray nozzle types and sizes 


to choose from. Years of proved 
experience at your service. 


thermocouple probes. 


. write for this great 


new catalog today 
Ask for our new 48 page Catalog 
No. 24... the most 
comprehensive spray nozzle 
catalog ever produced, 
Yours for the asking. 


SPRAYING SYSTEMS CO. 


Street © Bellwood, Illinois 


FLOW INSTRUMENTATION for TURBC JET, RAM 
JET or ROCKETS. 


INSTRUMENT COMPANY, INC. 
1901 NORTH HERMITAGE AVENUE . 
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KEEP 
INFORMED 


Fractional-Horsepower Gears 


Gear Specialties, Inc., has released an 
I1-in., six-page, two-color folder, 
punched for ring binders. It shows where 
and how G.S. fractional-horsepower gearing 
is mass-produced to a degree of uniform 
accuracy claimed unapproached in the his- 
tory of the industry. The folder contains 23 
photographs of small-gear applications and 
plant views, together with diametral- and 
circular-pitch tables. Requests for copies, 
on company letterhead, should be sent to 
Gear Specialties, Inc., 2635 W. Medill Ave., 
Chicago 4, Il. 


Metal Working and Forming 


The Eastern Tool & Mfg. Co. has published 
an illustrated 24-page booklet ‘‘Wire Form- 
ing, Metal Stamping, and Deep Drawing,” on 
the operations of the company, which special- 
izes in metal working and forming. 

Beginning with a brief history, the bulletin 
covers with photographs and text the firm’s 
work in research and development, tool de- 
sign, wire forming, loops and slides, metal 
stamping, deep drawing, plating, and finish- 
ing. 

Requests for copies should be addressed to 
the Eastern Tool & Mfg. Co., Belleville, 


Data Unit 234 gives features, application 
information, and specifications on Jerguson 
Valves for instrument piping and general 
use. This four-page Data Unit contains 
illustrations and drawings showing how these 
valves combine unions, nipples, reducers, 
elbows, tees, valve, and drain valve into one 
unit. Copies are available from Jerguson 
Gage & Valve Co., 80 Fellsway, Somervilie 
45, Mass. 


Packaged Water-Tube 
Steam Generators 


Union Iron Works has issued a 16-page 
Bulletin MH3-54 which describes the shop- 
assembled Union Type MH Steam Genera- 
tors, furnished for oil or gas firing or both, 
with automatic, semi-automatic, or manual 
combustion controls. Included are: tube 
arrangement layouts, installation photos, 
cutaway illustrations, optional equipment 
available, and a dimension table for the 13 
standard sizes ranging in capacity from 10,000 
to 40,000 Ib of steam per hr. 

General Bulletin No. 153, covering the 
complete Union line of field-erected boilers, is 
also available. 

Requests for either bulletin should be sent 
to Union Iron Works, Erie, Pa. 


LATEST 
CATALOGS 


Two bulletins on completely electrified 
log-carriage drives with amplidyne control 
have been announced as available from the 
General Electric Co., Schenectady 5, N. Y. 

A two-color eight-page publication, desig- 
nated GEA-5786, describes how the log- 
carriage drive operates and contains informa- 
tion on its advantages, maintenance, and 
operating cost. 

The other bulletin, GEA-5992, provides 
four pages of information on speed variator 
amplidyne-controlled log-carriage drives. 


Industrial Engines 


A 44-page booklet on the Lycoming Co. 
and its products has been announced by the 
Lycoming Div. of Avco Mfg. Corp., Strat- 
ford, Conn. 

Among the products and processes de- 
scribed and illustrated are turbine engines, 
industrial engines, tank engines, hardened 
and ground precision parts, gears and 
machined parts, generator sets, heat treating 
and plating, steel fabrication, castings, and 
heating boilers. 

Many photographs and drawings illustrate 
the booklet, which is available on request. 


Body and press shank are one §/ 
piece with flanges to hold type © 
chase in position. Type chase “ys 
with almost any size or number “| 
of characters can be removed | 

and inserted without operator 
re hands in press. 
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"Model 10VA 


One of the Ten Models of ALL AMERICAN 


Vibration Fatigue Testing Machines 

The “10VA” produces vibration vertically in simple har- 
monic motion—from 10 to 55 cycles per second on auto- 
matic control and from 10 to 60 c.p.s. on manual control. 
Table load capacity 10 Ibs. at 10g. 
Tests components, assemblies, products—exposes 
danger points—forestalls faiiures in the field. Simple to 
Essential for today’s inspection, testing, research. 

Also models with horizontal table motion. Send for 
Manufacturers of 
All American Precision Die Filing Machines 


ALL AMERICAN 


Tool & Manufacturing Co. 
8019 Lawndale 


Has 50% overload 


Bul letin 551. 


venue, Skokie, IIl. 
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Fo Valves for Instrument Piping Electrified Log-Carriage Drives 
N. J. 
PRESS STAMPING PRODUCTS WITH YOU FROG 
cuRvED OR STRAIGHT LINE MARKING LEAR 
147 


At the Reliance Electric & Engineering Co., Cleve- 
land, Ohio, the use of photographic templates and 
Kodagraph Autopositive Paper has helped to lower 
drafting-room costs by at least 30%, besides assuring 
highly legible shop prints day in and day out. 


The templates—on clear plastic—represent the 
designs of standard components that appear again 
and again in Reliance’s many wiring diagrams. A 
draftsman uses them, first, to make a preliminary 
drawing — positioning the templates he needs on 
whiteprint paper, making a print, then roughing in 
the hook-up lines. 

After this drawing has been approved, he prints 
the templates on Kodagraph Autopositive Paper, 
using a printing frame. Simple photographic proc- 


Kodagraph Autopositive Paper 


“‘THE BIG NEW PLUS” in engineering drawing reproduction 
MAIL COUPON FOR FRFZ BOOKLET —— iain 


EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction,” 


which gives all the facts on Kodagraph Autopositive Paper. 


A 30% saving in 
drafting ... superior & 

shop prints, too— 7 
Photography helps Reliance get both « 


essing — under normal roomlight — produces a posi- 
tive print of the layout directly. All he has to do now 
is add the hook-up lines, and another drawing is 
ready for Reliance’s file of photo-lasting Autopositive 
“originals.” Another saving can be chalked up! 

Reliance has found these photo-drawings to be 
ideal printing intermediates. They're evenly trans- 
lucent, durable; have crisp, dense black lines. And 
they produce top-quality shop prints at practical, 
uniform speeds in Reliance’s direct-process machine. 

Learn how thousands of companies are simplifying 
drafting and drawing reproduction routines, and pro- 
tecting valuable originals with Kodagraph Autoposi- 
tive Paper. See how you, or your local blueprinter, 
can process this sensational material quickly, at low 
cost. Mail coupon today. 


Name Position 
Company Street 
City Zone State 
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Fairbanks-Morse 
will also continue 
to supply electric 
motors in old 
NEMA frame sizes. 
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The new NEMA Standard for electric motors is a significant 
sign of progress to all industry —More Power in Less Space. 


But progress —to be lasting — must be built brick by brick 
. For more than a century, Fairbanks-Morse designers have 
held to the ideal of more performance in less space. They 
have produced outstanding advancements in the design of 
diesel engines, pumps, scales, locomotives and the many 


other products that feature F-M exclusives. Fairbanks- 
Morse electric motors built on this basic F-M engineering 
philosophy are continuing assurance of operating economy * 
and efficiency. 


Look for the electric motor that stands on this Fairbanks- 
Morse solid foundation of design progress. It carries the 
Fairbanks-Morse Seal of Quality. 


NEW FAIRBANKS-MORSE GUARDED DRIPPROOF MOTORS 


Copperspun_ 
Rotor 


Double-end 
Ventilation 


keted, cast 
-M exclusive de- [5] New, gas 

ized, precision 4) F iron conduit bex permits 
Exclusive Fairbanks- © overs 


construction keeps fall- 
ing objects and dripping 
liquids out of motor in 
any mounting position 
—maximum motor pro- 
tection under conditions 
of wet or dirty operation 
—indoors or out. 


vides a virtually inde- 
structible one-piece rotor 
—homogeneous, free 
from flaws and gas in- 
clusion for maximum 
strength and lifetime 
service. 


housings, sealed against 
grease leakage. Contain 
ample lubrication for ex- 
tended periods of rugged 
service. Convenient 
flushing and re-lubricat- 
ing available if desired. 


drawn into moter 
through openings in 
lower portion of both 
bearing arms and circu- 
loted through cored pas- 
sages in the frame. © 


“OCOmorives 


without insulation dam- 
age. Fairbanks-Morse 
exclusive: recess feature 
allows elimination of 
conduit box where space 
is limited. 


Se HOme 
Ye MAGNETOs 
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When COST 
is an OBJECT 


Whether that cost is first or operating, it 
will pay dividends to investigate the saving 
possibilities of Rex Chabelco Steel Chain. It 
has the extra strength, extra stamina and 
extra quality needed for longer trouble-free 
operation. 

For drive or conveyor service, where loads 
are heavy, speeds slow to moderate ... where 
operating conditions involve temperature 
extremes, dust, dirt or heavy shock loads— 
these steel chains will save you important money. 
And, they run on cast sprockets... another 
important cost-cutting advantage. 

Why not have your Chain Belt District 
Sales Engineer check your chain require- 
ments with you. He may be able to save you 
important money—he has for other Design 
Engineers. Meanwhile, send for Bulletin 
53-59. Chain Belt Company, 4765 W.Green- 
field Ave., Milwaukee 1, Wisconsin. 


CHAI N BELT COMPANY 


District Sales Offices in all Principal Cities 
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Warner 
au evaluates 


The Model 5-119 . . . newest and most versatile of 7 Consolidated record- 
ing oscillographs—has 36 to 50 recording channels and extensive warning 
circuits to insure reliable operation. Write for Model 5-119 Recording 
Oscillograph Bulletin CEC-1536-X15 


In today’s highly competitive market, product acceptance is 
won and held by superior performance. Borg-Warner’s auto- 
matic transmissions have been perfected to a point where 
further improvement is a matter of painstaking refinement. 
To analyze the inter-relationship of such transient forces 
as converter torque, fluid pressure, clutch-band friction and 
. engine speed, and translate these findings into better trans- 
mission performance, Borg-Warner engineers use Consoli- 
dated multichannel recording oscillographs. Perhaps our 
experience in providing analytical tools for science and 
industry can help your product win a vital margin of per- 
formance superiority. 


Consolidated Engineering 


CORPORATION INSTRUMENTS 
300 North Sierra Madre Villa, Pasadena 15, California Ji =eaenppe™ 


Sales and Service through INSTRUMENTS, INC., a subsidiary with offices in: 
Pasadena, Chicago, Dallas, Detroit, New York, Philadelphia, Washington, D.C. 
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AND 


At LOUISVILLE REFINING CO.’s 


New CATALYTIC 
CRACKING PLANT 


Premium gasoline production has been boosted 
20% from the same amount of oil charged 
since the Louisville Refining Company's new 
Catalytic Cracking Plant went on stream. 
The new plant uses Vogt Shell and Tube Heat 
Exchangers exclusively and they make a signifi- 
cant contribution to the efficient and economic 
maga of this progressively modern refinery. 

ogt Shell and Tube Heat Exchangers are 
available in many different types, with fixed or 
removable tube bundles, to meet the special 
problem and specific operating conditions of 
each installation. They are constructed from car- 
bon and special steels to meet every temperature, 

new pressure, or vacuum service requirement. 


View of 
construction at Louisville 
Refining Company, WRITE FOR BULLETIN HE-6 


BRANCH OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, 


HENRY VOGT MACHINE CO. Louisville 10, Ky. @ “CLEVELAND, ST. LOUIS, DALLAS, CHARLESTON, W. VA. 
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Hyatt’s 
\ 


New 


ae Line of | 
Always within’easy reach . . 


Dual-Purpose, 


CATALOG B-154 


. Got a bearing problem? Just reach for Hyatt’s 

new Barrel Bearing Catalog! This is one catalog 

engineers have been waiting for, because it’s 

essentially a ipa maintenance costs! 

_ Barrel Bearings ot dnly dual-purpose in design; 
they’re also self<aligning. They operate with full 
efficiency er misalignment conditions 
which Cause exceSsive wear in ordinary bearings. If 

-¥Four job invgtves bearing ifidations, make 
sure you bave Hyatt Catalog No./B-154. It p 
complete line of Bar, ingsjright at yéur 

finger tips. Write 46 Hyatt Bearings Division, General 

otors Corpopétion, Harrison, 
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A 30° optical comparator in 
CHIKSAN’S Inspection Deportment 
helps further improve quality control of 
all swivel joint parts. 


The High Pressure Burst 
Chamber subjects CHIKSAN joints and 
assemblies to 60,000 ibs. pressure to 
test possible material flows. 


Hydraulic fluid pressure 
tests of every CHIKSAN aero hydraulic 
swivel _ is the final check step 
before shipment. 


When YOU buy—SPECIFY CHIKSAN 
Ball-Bearing Swivel Joints for 
Safe, Sure, Economical performance. 


Check and double check is your guarantee of the finest ball-bearing swivel joints 
for your money. Checks include: Inspection prior to machining; Inspection by 
machinist; Spot check by line inspector; 100% inspection of all components be- 
fore assembly; and 100% hydrostatic testing of assembled joints. This meticulous 
procedure insures quality control of all Chiksan products. 

Through a quarter century, more than one million Chiksan joints have served 
satisfied users in the transfer of fluids and gases in flexible lines. Constant and 
continuing research and testing are your assurance that the swivel joints manu- 
factured by Chiksan will continue to offer more for your money than any other 
type of swivel joint, swing joint or fitting. 

Chiksan offers the largest and most complete line of swivel joints in the world. 
Standard sizes range from 4” to 12” with larger sizes available on special order. 
Our engineers have had years of experience in solving flexible line problems in 
every major industry. 

You can avail yourself of Chiksan’s experience. There is a Chiksan office or 
Representative near you for close, personal assistance. Write today for catalog 
information. Department 6-ME. 


CHIKSAN Boll 


The Flow of Enterprise Reliege on Beoring Swivel Joints ove 


Modern Industry with full 
360° rotation in 1, 2, and 


3 
planes. Over 1,000 
ef different types, styles, 
and have been 

loped for p 
and services from 28” 
vocuum to 15,000 psi 


Fal] Bearing Swivel Joints 


to a plus 500° F. with 


THE NEW TOOL OF MODERN INDUSTRY pecking materials for 


each specific service. 


CHIKS AN COMPANY BREA, CALIFORNIA @ Chicago 3, Iilinois Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Subsidiaries: Chiksan Export Co., Brea, Calif; Newark 2..N.J. * Chiksan of Canada Ltd., Edmonton, Alta. 
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Your present or future Hot Process Cochrane Hot Zeolite 


=HIGHER QUALITY, LESS COSTLY WATER 


For higher quality water from your present or future Other Cochrane Processes 
hot process softener . . . for economical modernization of boiler : 


plants or for new plants . . . investigate the application DEMINERALIZER 
of Cochrane Hot Zeolite to your system. Consult Delivers solids-free, silica-free water at extremely 
the pioneer and leader in the Hot Process field. low cost. Publication 5800 
A Cochrane Hot Zeolite Softener, installed on the filter : 
effluent of your system provides water of zero hardness, lowers JET TRAY DEAERATOR 


alkalinity to approximately 25 parts per million and 
minimizes carbon dioxide in the steam. By proper treatment in 
the complete system silica can be reduced to low limits. 


Delivers hot decerated water with an oxygen 
content not to exceed 0.005 cc, per litre— 


The use of high teniperature resins produces substantial savings less than 7 parts per billion! Publication 
through the elimination of soda ash and reduction of phosphate. 3005 and 4643. 

Cochrane engineers and manufactures every type 
of precipitation and ion exchange water conditioning SOLIDS CONTACT REACTOR 
equipment, thus assuring you unbiased recommendations 
for equipment best suited to your requirements. Cochrane's 
complete service provides single responsibility for engineering, fworides, color, taste; reduces 
fabrication and continued satisfactory operation. alkalinity from water for industrial and municipal 

‘ For further details on Cochrane Hot Zeolite Softeners, write purposes. Publication No. 5001-A. 


for Publication No. 4801 and reprints on Hot Process-Hot Zeolite. 


C€100.16 


COCHRANE CORPORATION 

3142 NO. 17TH ST., PHILA. 32, PA. 

Send' me a copy of Publication Nos. 4801, 5800, 3005, 
4643; 5001-A, Reprints mf Technical Articles. (Circle peub- 
lication desired). 


Nome Title 


Coch 


CcCORPORAT 1 


3142 17th STREET, PHILADELPHIA 32, PA. 


Representatives in 30 principal cities in U. $.; Toronto, Canada; Mexico City, Mexico; Paris, 
France; Havana, Cuba; Caracas, Venezvela; San Juan, Puerto Rico; Honolulu, Hawaii. 


Pottstown Metal Products Division—Custom built carbon steel and alloy products 


City Zone State 


a) 


Demineralizers * Hot Process Softeners * Hot Zeolite Softeners * Deolkalizers * Reactors * Decerators Continuous Blow-Off C-B Systems Specicities 
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STRESS ANALYSIS 


ADVANCED 
THERMODYNAMICS 


HEAT TRANSFER 


APPLIED 
MATHEMATICS 
REFRIGERATION 
TO -456°F 


DYNAMICS 


AUTOMATIC 
CONTROLS 


VIBRATION 


DO YOU HAVE PROBLEMS 
IN ANY OF THESE FIELDS? 


ELECTRICITY 


MECHANICAL 
DEVELOPMENT 


MACHINE DESIGN 


NOISE 
REDUCTION 


These are fields in which our Mechanical Division can help you solve your problems 
... without adding complex facilities and highly trained personnel to your staff, 


for which you have only temporary use. 


In our Mechanical Division is concentrated a greater diversity of specialized per- 
sonnel and facilities than most companies can normally focus on a research or 
development problem. Here scientists blend their knowledge and talent with the 
industrial experience of engineers and other technologists. This team is ready to 
work with your organization on one or more of the following bases: 


0 
0 
0 
0 
0 
0 


Basic research 
Complete developraent after basic research 


Refinement of existing equipment Mer MECHANICAL DIVISION 


Prototype construction 


Construction of complete process equipment a Arthur D. Little, Inc. 


Whether your problems are small or large, usual or 30 Memorial Drive, Cambridge 42, Mass. 


unusual, new or old, outside help by our Mechanical 
Division can be a valuable asset to you. 
write TODAY for Bulletin No. XX-1. 
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THE LJUNGSTROM AIR PREHEATER 
cuts fuel costs in hundreds of plants 


The Ljungstrom Air Preheater has proved its value in industrial 
and utility plants throughout the country. That’s why every year, a 
constantly increasing percentage of the total installed boiler 
capacity is Ljungstrom-equipped. Your fuel costs will drop, too, when 
you equip your boilers with Ljungstroms. The extremely high 
efficiency of the regenerative design means the greatest possible recovery 
of waste heat . . . with substantially lower fuel requirements. 
If you are planning a new boiler installation — or expanding or modernizing 
your present one — let our engineers show you 
how the Ljungstrom can raise over-all efficiency in your plant. 
Ljungstrom Air Preheaters are now available for boilers of 
any type or capacity from 25,000 pounds of steam per hour up. 


The Air Preheater Corporation 60 cost 42nd street, New York 17, N. Y. 
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ROLLER CHAINS 
SPROCKETS 


The constantly increasing use of Diamond Roller 
Chain for power transfer has made possible the 
wider range of Finished-Bore Sprockets which with 
the Taper-Lock replaceable bushing type Sprockets 
for the large bores, provide stock drives to meet the 
vast majority of requirements. 


RE-WORKING ELIMINATED 
Since Diamond Finished-Bore Sprockets are com- 
plete with keyways and setscrews and are available 
from stock in 75 tooth sizes with more than 280 
accurately finished bores—the job of re-working as 
required by conventional minimum bore sprockets 
is eliminated. 

QUICKER SERVICE AND DELIVERY 
This combination of packaged Diamond Roller 
Chains in American Standard sizes, wide range 
of solid sprockets and the Taper-Lock replaceable 
bushed sprockets, provide for quick delivery from 
distributors, New Catalog 753 gives all details. 


DIAMOND CHAIN COMPANY, Inc, 
Where High Quolity is Traditional 


Finished Bere precision-made Dept. 413, 402 Kentucky Avenue, Indianapolis 7, indiana 
Sprockets, complete heyways : i Offices end Distributors in All Principal Cities 
See the yellow pages of your classified telephone directory 

for the address of the Diamond Chain distributor 


Taper-leck Sprockets replaceable 
bushings to mee? wide range of bores, 
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What 
shape 


quality 
fastener? 


Here is a handful of ELASTIC STOP® nuts. Each has ESNA’s 
familiar red locking collar . . . is self-locking and vibration-proof. 
Each is a readily assembled, one-piece unit. Each provides positive 
protection against thread corrosion . . . prevents liquid seepage 
along bolts. Each is made from the finest of raw materials. Each 
is exactly controlled as to finished dimensions, class of thread fit 
and finish. Each is now in use on critical applications, with a record 
for uniform high quality that is unmatched. 


Most of them are standard parts. Some originated as the result of 
a specific request for ESNA’s help with an important fastening 
problem. 


Isn’t it logical to call on us with your next fastening problem? 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Elastic Stop Nut Corporation of America 
Dept. N62-69, 2330 Veuxhall Road, Union, N. J. 
Please send the following free fastening information: 


(0 ELASTIC STOP nut bulletin [) Here is o drawing of our product. 
What self-locking fastener would 


you suggest? 
Nome Title 
Firm 
Street 
City. Zone___State. 
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SOLID WHEEL 
RUGGEONESS 


is your turbine dividend 


The rugged construction and fool-proof design of 
a Terry solid-wheel turbine can save you money by 
keeping maintenance costs to a minimum. Usually 
only taken down for routine inspection, any re- 
pairs that must be made are of relatively simple 
nature, and cost of replacement parts is small. 
The rotor of the turbine is a single forging of 
special composition steel, in which a series of semi- 
circular buckets is milled. There are no separate 
parts to loosen or work out. As the only function 
of the blades is to form a series of pockets, any wear 
which might occur would not materially affect 
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horsepower or efficiency. 

It is impossible for the blades to foul. They have 
large clearances and are further protected by the 
projecting rims of the sides of the wheel. As the 
side clearances are also very large, end play can do 
no harm. 

The Terry solid-wheel turbine is an extremely 
reliable piece of equipment—why not write 
for complete details today? Ask for a copy of 
Bulletin S-116. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 
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Dust shields 
Vacuum cleaner filters 
Powdered soap containers 
Face powder pads 
Insulation 

Clothing lining 

Fluid filters 


(the field has barely 
been scratched!) 


Vacuum cleaner air 
filter and a sweat 
band, both with 
sealed edges. 


Thermoplastic man-made fibres can be felted. Amer- 
ican knows how. They can be fabricated into special 
parts and products with dimensional stability and 
accuracy for assembly or use without further pro- 
cessing. If desired, fused edge products can be joined 
to other fabrics instead of by the conventional meth- 
ods of stitching, adhesives or clamping. The felt with- 

in the edges can have any desired porosity, or density 

characteristics, within wide limits, since such felts can 
be made entirely of manufactured fibres, or contain 
mixtures of natural and man-made fibres. Thus these 
fused-edge felts have great versatility, and are capable 
of rendering many different services. It will pay you 
to look into what fused-edge felt products and parts 
can do for you. Write for information on your com- 
pany letterhead. 50 GLENVILLE RD. GLENVILLE, CONN. ey 
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Nobody tells a story like Daddy. The 
everyday world fades away as his words 
lead you into a new and shining land. 


And what if the Dragon is a bit scary? 
You need only climb into Daddy’s arms 
to be safe and secure again before it’s 
time to sleep. 

To make those we love safe and secure 
is the very core of homemaking. It is a 
privilege known only in a country such 
as ours, where men and women are 
free to work for it. 

And taking care of our own is also the 
way we best take care of our country. 
For the strength of America is simply 


the strength of one secure home 
touching that of another. 


Saving for security is easy! Read every word—now! 


If you've tried to save and failed, 
chances are it was because you didn’t 
have a plan. Well, here’s a savings sys- 
tem that really works—the Payroll 
Savings Plan for investing in U.S. 
Savings Bonds. This is all you do. Go 
to your company’s pay office, choose 
the amount you want to save—a couple 
of dollars a payday, or as much as you 
wish. That money will be set aside for 
you before you even draw your pay. 


And automatically invested in Series 
“E” U.S. Savings Bonds which are 
turned over to you. 


If you can save only $3.75 a week on 
the Plan, in 9 years and 8 months you 
will have $2,137.30. 


United States Series “E” Savings 
Bonds earn interest at an average of 3% 
per year, compounded semiannually, 
when held to maturity! And they can 


go on earning interest for as long as 19 
years and 8 months if you wish, giving 
you a return of 80% on your original 
investment! 

Eight mil'ion working men and 
women are building their security with 
the Payroll Savings Plan. For your 
sake, and your family’s, too, how about 
signing up today? If you are self- 
employed, ask your banker about the 
Bond-A-Month Plan. 


The U.S. Government does not pay for this advertisement. It is donated by this publication in 
cooperation with the Advertising Council and the Magazine Publishers of America. 
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How to 


INCREASE 


RATINGS 


with your present 
furnace and stack 


Coppus -Dennis FANMIX Burners Give You 
More Heat with No Other Major Change 
in Equipment 


Coppus-Dennis FANMIX Burners give 
you perfect mechanical mixing of fuel and 
air at the burner outlet .. . instanta- 
neous ignition close to the burner... and 
complete combustion without visible lame 
when burning natural gas. No other burner 
combines these three advantages. 


Because FANMIX delivers the right mix- 
ture of fuel and air without blow-torch 
action, all of your furnace space is used for 
combustion ... none for mixing. That’s 
why your present furnace can release more 
heat . . . why new installations can get more 
heat out of smaller furnace space. 


Because FANMIX can be guaranteed to 
secure complete combustion of natural gas 
with less than 5% excess air, you get uni- 
form “radiant heat’”’ without drifting hot 
spots. That’s why a FANMIX-fired furnace 
seldom varies in temperature more than 5% 
over its entire area. 


WRITE FOR ALL THE FACTS 


When you see in Bulletin 410-6 how fuel 
escaping from orifices in rotating driver arms 
rotates the fan to draw the correct proportion 
of air into the path of the fuel at right angles 
. . . how FANMIX creates its own forced 
draft, reduces stack requirements, prevents 
cracking of ‘“‘wet” gas .. . how two FAN- 
MIX types handle either gas or oil or any 
combination of both — you'll understand 
why FANMIX Burners have such wide 
acceptance in oil refineries and power plants. 

Send for the Coppus-Dennis FANMIX 
Bulletin 410-6. Coppus Engineering Cor- 
poration, Worcester 2, Mass. Sales Offices in 
THOMAS’ REGISTER. Other Coppus “Blue 
Ribbon” products in BEST’S SAFETY DIREC- 
TORY, CHEMICAL ENGINEERING CATALOG, 
and REFINERY CATALOG. 
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366 Park Ave., Worcester 2, Mass, 
Please send Bulletin 410~6 to: 
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COMPLETE PACKAGED UNIT 
OIL, GAS, OR OIL-GAS 
COMBINATION BURNERS 


FOR OIL... 


Burns any weight oil with complete 
dependability. Consists of heavy —_ 
Petro horizontal rotary oil burner wit 
steel windbox, refractory tile burner 
throat, secondary air volume control, 
motor-driven forced draft fan, and elec- 
trical control panel, all mounted on a 
rugged structural steel base, factory- 
wired and tested. 


FOR GAS... 


High combustion efficiency is obtained 
from all types of fuel gas with this ring- 
type forced draft burner, Fully modu- 
lating automatic controls supply fuel 
and air in exact proportions required 
to meet load demands, with excellent 
fuel economy. Combustion constantly 
monitored by electronic controls. 


Two complete burners—one for oil, one 
for gas-—function independently. Fuels 
can be switched in a matter of seconds 
without loss of steam pressure, water 
temperature, or interruption of produc- 
tion. Gives alternate stand-by fuel and 

rmits taking advantage of fuel price 

uctuations. Write Petro, 3038 W. 106th 
Street, Cleveland 11, Ohio. In Canada: 
2231 Bloor St. West, Toronto, Ontario. 
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in ONE factory-assembled 
and tested unit 


HERE THEY ARE —all the essential components 
of a modern firing system . . . burner, forced 
draft fan, air volume control, and enclosed elec- 
trical control panel in one complete packaged 
unit. It provides a sure way to modernize any 
boiler room for dependable, economical opera- 
tion. Engineered to fit specific boiler and fuel 

uirements, it is installed as an integral working 
unit. Fully modulating controls follow variations 
in load demands. Forced draft system gives peak 
performance from the moment the burner starts, 
without dependance on high stack for draft. 
Exceptionally quiet operation. Write for specifi- 
cation sheets and full details. 


Residential Oil and Gas Burners, Oil and Gas Furnaces 
and Boilers, industrial and Commercial Oil, Gas 
and Oil-Gas combination Burners 


REG. U.S. PAT. OFF 
OVER SO YEARS OF LEADERSHIP IN AUTOMATIC 
HEATING AND POWER EQUIPMENT 
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Helping fill 


LINK-BELT \ 

RESEARCH AND \ 

ENGINEERING 

WORKING FOR 

INDUSTRY 
A 


Inside dust-tight 
troughs, Link-Belt 
screw conveyors and 
feeders (as revealed 
by cutaways) carry 
Nabisco’s sugar and 
flour in utmost clean- 
liness. 


Also furnished on 
installations like this 
are Link-Belt drives, 
including gearmo- 
tors, roller chain and 
bearing blocks. 


cookie jar 


115 LINK-BELT screw conveyors and feeders 
at Nabisco handle flour and sugar for half 
a million pounds of crackers and cookies daily 


T National Biscuit Company's new Chicago bakery, they use 
A flour and sugar by the carload. The tasks of moving the sugar 
and four types of flour from storage bins to mixers and blending 
them in proper proportions are performed by a system of 115 
Link-Belt screw feeders and conveyors. 

Safe, sanitary and efficient—the complete Link-Belt system is 
operated by pushbuttons. From a central control panel, the oper- 
ator can draw exactly the desired amount from any of the 93 bins. 

And food is just one of the basic industries served by Link-Belt. 
Whatever you're handling—cookies or coal . . . cotton or chemicals 
—Link-Belt offers a single source of unequalled facilities, equip- 
ment and experience. Whether your problem is simple or complex, 
call the Link-Belt office near you for complete engineering co- 
operation, 


One source...one responsibility for materials 
handling and power transmission machinery 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., 
Chicago 1. To Serve lnduesey, There Are Link-Belt Plants and 
Sales Offices in All Principal Cities. Export Office, New York 7: 
Canada, Scarboro (Toronto 13); Australia, Marrickville, N S.W.; 
South Africa, Springs. Representatives Throughout the World. 


‘7 


Farrel speed reducers start out with a better 
chance in life. 

To begin with, the gearing in a Farrel speed 
reducer has teeth generated by the famous 
Farrel-Sykes method —a process that assures 
accuracy of tooth spacing, profile and helix 
angle. The herringbone design provides evenly 
distributed pressure over each tooth, from tip 
to working depth line. This means that there 
is no tendency for the teeth to wear unevenly 
and thus shorten the life of the gears. 

Unlike most “standardized” products, Farrel 
speed reducers are standard only in their prin- 


The gears and pinions can be proportioned 
to meet specific load, speed and service require- 
ments. Input and output shafts can be varied 
in size, in material and in extension. Housing 
dimensions can even be changed to meet prob- 
lems in mounting. 

For more about these adaptable units write 
for a copy of bulletin 449. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONN. 

Plants: Ansonia & Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Akron, 
Los Angeles, Salt Lake City, Tulsa, Houston, New 
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To measure dynamic temperatures 
you need DYNAMIC ACCURACY?! 


YNAMIC ACCURACY, (the accuracy of an instru- 

ment in measuring changing or dynamic condi- 
tions), reaches a new high in the Taylor TRANSAIRE* 
Temperature Transmitter. This extreme sensitivity to 
changing conditions is due to the low heat capacity of 
the cigarette-size bulb and dynamic compensation, i.e., 
compensation for inherent lags in the measuring sys- 


tem and the rate of heat transfer of the process medium. 
It is achieved by derivative action (SPEED-ACT) in 
the measuring circuit. Operates on the force-balance 
principle. No special calibration of receivers is neces- 
sary, thanks to standard output pressure range of 3-15 
psi. Write for Bulletin 98097, Taylor Instrument Com- 
panies, Rochester, N.Y., or Toronto, Canada. 


HERE ARE THREE TOUGH MEASUREMENT PROBLEMS SOLVED BY DYNAMIC ACCURACY 
Compensates for Poor Heat Transfer of Mix 


Problem: Poor heat transfer of the rubber compounds in a 
Banbury Mixer makes it difficult to closely measure the me- 
chanical heat generated. Excessive heat causes deterioration of 
ingredients—and a very real fire hazard. 


Solution: TRANSAIRE Temperature Transmitter, with derivative 
action (SPEED-ACT) in the measuring system, compensates for 
both the poor heat conductivity of the mix and the inherent 
thermal lag of the rugged separable well required. The cig- 
arette-size bulb permits its ideal location, and aids the speed 
of response, as of course does the THERMOSPEED sleeve in the 
separable well. 

Results: An accurate record of the true dynamic temperatures 
of the mix and the time of every batch. Another dividend: the 
process can now be put under automatic control — never be- 
fore feasible. 


BANBURY MIXER 


Short Range Span Detects Temperature Trends 


Problem: To get highest possible purity of product consistent 
with good production economy. This requires the quick de- 


= ere tection of temperature trends over a very narrow range. 
Tronsoire Solution: The short, shiftable range spans (as short as 50°F.) 
Tronemitter for the TRANSAIRE Temperature Transmitter permit selection 


; of operating range by a simple screwdriver adjustment. SPEED- 
ACT feature assures detection of temperature change of less 
than 1 /10 of 1% of span and is accurate to 42% of span. 


Results: Close control because the minute temperature trends 
are practically instantaneously detected and transmitted to the 
controller and receiver. This means higher yield of a purer 
product, also great flexibility in changing to different product 
requirements. 


Output 
To Receiver 


TOP TOWER TEMPERATURE 


Fast Speed of Response Catches Rapid Temperature Changes 
Problem: Steam at high temperature, as with any gas tempera- 
ture measuring problem, has poor heat transfer characteristics, 
making it difficult to measure dynamic temperatures. 


| Solution: The low heat capacity of the cigarette-size bulb Da 
'% (made possible by the force-balance system), and SPEED-ACT 
tea! es compensation for the rugzed well required, give unprece- 
dented speed of response to temperature changes under these 
adverse conditions. 
peo) | 44 Results: Smooth efficient operation, and greater protection to 
(rm 4 expensive equipment in subsequent processing steps. 
*Reg. U.S. Pat. Of. 
wager NTS 
TAYLOR INSTRUME 
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REMARKS Maybe you demand 
tubing versatility above all 
else. Or maybe durability is 
more important to your 
product. Whatever your fabri- 
cation or performance re- 
quirements, you can rely on 
Bundyweld, the only tubing 
double-walled from a single 
strip. Added bonus: Bundy's 
expert engineering services, 
unexcelled fabrication 
facilities. 


WRITE today for informa- 


tion or for help in develop- 
ing your tubing ideas. 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


WHY BUNDYWELD !S BETTER TUBING 


rolled Bundyweld, double- 
twice around later- walled and brazed 
2. ally into © tube of 


360° of wail 
uniform thickness, contact. 


High thermal conductivity Machine’ 
® Sright end 


Extro-strong 


DOUBLE-WALLED FROM A SINGLE STRIP Shock-resistont Ne inside beod | 


Bundy Representatives: Bridgeport, Conn.: 117 Wa ton St. @ Can inc., 226 Binney St. 

Porson Deohins Co. 623-824 Chattencoge Bonk dg. @ 08, Laphom-Hickey 3333 W. 47th Pioce © Elizabeth, New Jersey: A.B. Murray Co. 

inc, Post Box 476 © tes Angeles 58, Call, Tubescies, 5400 Avo, 3, Penn: futon & Co. 1717 Sonsom St Son Fronciece 10, Calif: Pacific 

Metals Co, Lid, 3100 19th St. Seattle 4, Metals Co. 4733 Fry Ava. South Toronte 5, Ontaria, Canada: Alloy Metal Sales, itd. 181 Fieet St., M. 
Gundyweld nickel and Monel tubing are sold by distributors of nickel and nickel allovs in principal cities. 
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N-BRADLEY CONTE 
ONTROL PANEL 


BRADLEY CONT 


Allen-Bradley 
tactors, and start 
solenoid 
ONLY ONE 


fety feature: 
fy Allen-Bradley 
and be safe. 


ENGINEERED TO FIT YOUR NEEDS 
Machine tool panels, designed and built 
as ee automatic sequence control of machining 
operations ... with split-second accuracy. 
TROUB Le FREE CONTROL PANELS ci Allen-Bradley control panels are all tailor- 
FOR ALL TYPES OF MACHINE TOOLS me] ; made to get the greatest output from 
: ; Pies machine tools of every type. Your near-by 
Today... mere and more néchines ore belag “factory equipped” Allen-Bradley sales engineer will gladly 
with Alle-Sradiey conrst panels. Why? discuss your control requirements. 
solenoid lays and contactors are so ORLY OME Send for Bulletin 
ING PART... they ossure maintenance-free service fort yeort: ALLEN-BRADLEY CO. 


1316 S. Second St., Milwaukee 4, Wis. 


ct 
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QUALITY COMPONENTS 


FOR MACHINE TOOL 
CONTROL PANELS 


like relays, contactors, 
or terminal strips, are 
the A-B line. But whi 
tested in thousands of 
continuously tested ¢ 
how A-B control maintains 

Quality. Specify Allen-Bradley. 


Allen-Bradley Co., 1316 S. Second St. Bulletin ane 
Milwaukee 4, Wisconsin Pneum, 


Bulletin 895 


Auxiliary 
Contacts 


“SA 
Quality 
Jb 
are 
& | 
ro 
= 
Bulletin 350 (123 dy 
Small Motor 
Starter 
| 
All components of Alle 
Bulletin 609 
Bulletin 709 Auto- 
2 matic Motor Starter 
Bulletin 702 Solenoid Contactor | 
N-BRADLEY | 
Bulletin 892 Terminal Blocks TROUBLE-FREE MOTOR CONTROLS 
= 


YUSTA MATTER 
OF CONTROL 


| anywhere / 

# oducts and reduce their maintenance cost may oO 
! control of destructive vibration and shock. To se 
rd Engineering recommends the correct design, cas 


2tal, and uses precision manufacturing for all 


Rubber Parts. Your vibration and shock control 

2 our business. We welcome the opportunity of 
placing our wide experience in many diversified industries 
at your disposal. 


Over 27,000 designs and their variations from 
which to choose. 


LOS ANGELES 28, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
7046 Hollywood Blvd. 313 Fidelity Union 72S Widener Building 410 West First Street: 
Life Building 
DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. 811 Hanna Building 


LORD MANUFACTURING COMPANY « ERIE, PA. 


* 


The sensitivity of many commercial and military Rey 


by Lord Vibration Cente! Ask fe WIBRATION Co 


by Lerd Vibration Control Mountings. Ask for 


‘ 
% 


complete details. 
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QUALITY COMPONENTS 


FOR MACHINE TOOL 
CONTROL PANELS 


Bulletin 713 
Starter and 
Cir. Breaker 


All components of Allen-Bradley control panels, 
like relays, contactors, starters, timers, fuse clips, 
or terminal strips, are long-established units in 
the A-B line. But while they have been field- 
tested in thousands of applications, they still cre 
continuously tested during manufacture. That's 
how A-B control maintains its reputation for 
Quality. Specify Allen-Bradley. 


Bulletin 849 
Allen-Bradley Co., 1316 S. Second St. etme 
Milwaukee 4, Wisconsin Timer 


Bulletin 895 
Bultetin 891 Fuse Clips Auxiliary 


: he ay 
Starter 
ie ‘i a 
Manual Starter Starter and 
Bulletin 709 Auto- 
matic Motor Starter 
; Bulletin 702 Solenoid Contactor Contacts 
 ALLEN-BRADLEY 
- 
Bulletin 892 Terminal Blocks rFROU BLE-FREE MOTO R CONTROLS 


LORD encineerinc 


CONTROLS VIBRATION / 
anywhere 


Your continuing effort to improve your products and reduce their maintenance cost may 
be entirely A Matter Of Control... the control of destructive vibration and shock. To 
help you to accomplish your objectives, Lord Engineering recommends the correct design, 
selects the most suitable elastomer and metal, and uses precision manufacturing for all 


‘Vibration Control Mountings and Bonded Rubber Parts. Your vibration and shock control 


problems are our business. We welcome the opportunity of 
4 placing our wide experience in many diversified industries 
at your disposal. 


Over 27,000 designs and their variations from 
which to choose. 


LOS ANGELES 28, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
7046 Hollywood Bivd. 313 Fidelity Union 725 ‘Widener Building 410 West First Street: 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. 611 Hanna Building 


| Headquarters fo 
) Co ont 


YOR 30 WRARS 


The sensitivity of many commercial and military 
redie transmitters is protected . . . their accuracy 
is insured against vibration and shock damage 
by Lerd Vibration Control Mountings. Ask for 
complete details. 
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Beller becatise ++» They have no bonnet flanges, 


bonnet bolts, or bonnet welds. Ideal for high-pressure, 
high-temperature steam service and corresponding 
boiler feed service, Walworth Pressure-Seal Cast Steel 
Valves weigh less, and take up less space than the 
flanged bonnet type of valves used for similar services. 


These are a few of the important advantages made 
possible by the design of Walworth Pressure-Seal 
Cast Steel Valves. Internal line pressure is utilized 
within the bonnet to maintain a tight, leakproof, 
body-to-bonnet connection under all normal operat- 
ing conditions. The higher the pressure, the tighter 
the seal. 

Ask for your copy of Walworth Circular 143. It 
gives detailed inforination, including sizes, dimen- 
sions, and specifications for all Walworth Pressure- 
Seal Cast Steel Valves. 


Cross section of 8-inch Series 900 Walworth 
Pressure-Seal Cast Steel Gate Valve. Pressure- 
Seal Globe, Check, Angle, and Non-Return 
Valves are alse available in Series 600, 
900, 1500 and 2500 in a wide range of sizes. 


WALWORTH 


Manufacturers since 1842 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD . 
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Horizontal Type—Worm at Bottom 
Sizes 17S, 22S, 26S, 33S 


Vertical Type—Slow Speed Shaft 
Extends Upward 
Sizes 17SV, 22SV, 26SV, 33SV 


Horizontal Type—Worm at Bottom 
Sizes 38S, 42S, 46S, 54S 


Base Removed 

Sizes 17 to 33 inclusive have 
detachable bases or feet, 
are adaptable to horizontal 
or vertical applications, con- 
vertible from one to the 
other, or may be used with- 
out bases to suit particular 
installations. 


Horizontol Type—Worm at Top 
Sizes 38ST, 42ST, 46ST, 54ST 


la, 


Horizontal Type—Worm at Top 
Sizes 17ST, 22ST, 26ST, 33ST 


Vertical Type—Slow Speed Shaft 
Extends Downward 
Sizes 17SV, 22SV, 26SV, 33SV 


Vertical Type—Slow Speed Shaft 
Extends Downward or Upward 
Sizes 38SV, 42SV, 46SV, 54SV 


RATIOS FROM 5.6 (15.6 HP 
: 
3 
-D.O.JAMES GEAR MAN CO. 
Since 1888 — Power Saving Equipment for Industry 
1140 W. MONROE STREET . CHICAGO, ILLINOIS 


C-E Package Boiler—Type VP — The VP Boiler is designed to 
meet the demand for compact, standardized units in the medium 
pressure range. It is shipped completely shop-assembled, with 
firing equipment, fittings, and forced-draft fan. It is enclosed in a 
reinforced, welded steel, gas-tight casing. Arranged for pressure 
firing of oil or gas, the VP will burn either fuel exclusively or 
alternately. Designed for shipment by rail or truck, its width and 
height remain constant . . . variations are made in length only. 
Furnace is fully water-cocled, including burner wall, except in 
three smallest sizes. Large lower drum permits simple, sym- 
metrical tube arrangement and greater water storage capacity. 


Type pad Bolter — trom 4,000 to 30,000 Ib 
steom pe pressure to 250 . evail- 
abie Np + ‘gas or oil firing . . fully shop- 
assembled. 


C-E Vertical-Unit Boiler—Type VU-10 — Like the Type VP Package 
Boiler, the VU-10 is designed for plants having a limited number of 
operating and maintenance personnel. It is designed for industrial load 
conditions and will operate efficiently over a wide range of output. The 
boiler is bottom supported and has no outside supporting steel. The 
same general cross-section arrangement of drums, boiler convection 
bank, and furnace wall cooling is used when firing oil, gas or coal. Coal 
firing may be with underfeed, spreader, or chain grate stokers. 


Type VU-10 Boiler —from 10,000 to 60,000 

ib steam per hr . . . pressure to 475 psi. . . 
a to 200 F . . . suitable for any type 
of fuel. 


C-E Vertical-Unit Boiler—Type VU-40—The VU-40 Boiler 
"tah ih = is a baffleless boiler designed for use with fuels having abrasive 
f ; qualities in the flue dust. In a baffled boiler using these abrasive 
fuels, erosion is apt to occur. In the VU-40 Type Boiler, the 
eroding action of abrasives against boiler tubes and refractory 
i ih int MN ; is virtually eliminated. Like the VU-10 and VU-S50, this unit is of 
ih Wi! ‘ symmetrical design, providing uniform gas flow and heat absorp- 

he tion across the full width of the boiler. 


ieee VU-40 Boiler — from 60,000 Ib steam per 

. « pressure to 1375 psi . . . temperature 
960 FF... for use with abrasive or high ash 
content fuel . . » indoor or outdoor type con- 
struction. 


C-E Vertical-Unit Boiler—Type VU-50— With the VU-50 Boiler, 
the average plant can achieve standards of performance closely ap- 
proaching those of large central power stations. The basic design was 
originated by Combustion in 1925 and has been widely accepted among 
steam-power engineers everywhere. Because of its symmetrical design 
the VU-50 provides uniformity of gas flow, water level and steam re- 
lease across the full width of the unit. It may be fired by pulverized coal 
as shown opposite or by any other fuel or method of firing. Heat recovery 


equipment may be added. 


Type VU-50 Boiler — from 60,000 to 350,000 

Ib steam per hr . essure to 1375 psi . 

to 960 for any fuel or 
. ind20r of outdoor type 


cor struction. 


Combustion Engineering Building, 200 Mudiscn Avonve, Now York 316, N. 
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OPEING HOLOER-STEEL 

se SPRING-STEEL 

RETAINERS -STEEL 

TION RING-NEO PRE NE 
SEAL FACE-CARRON 

SEAL SEAT-CLOSE GRained 


Condensing units, confronted with extremely rugged operating con- 
ditions in all kinds of refrigerating and air conditioning applications, 
must stand up to them without breakdown or constant maintenance. 
It takes a secure Shaft Seal to assure that kind of continuous, trouble- 
free compressor operation. That's why so many leading manufacturers 
in this as in other fields long ago standardized on ROTARY SEALS 
— because ROTARY SEALS have proved on the job that they mean Shaft - 
Sealing Certainty. 


Since no two designs pose precisely the same problems, ROTARY 
SEALS are tailor-made for each specific case, with just the right adap- 
tation of the famous original ROTARY SEAL patented sealing principle 
to do the most efficient job possible. This principle is clearly explain 
and illustrated in our booklet, ‘Sealing with Certainty”, a copy Af 
which is yours for the asking. 


Manufacturers in mgfy industries assure the long-run user satis- 
faction which buiJds more sales by Sealing with Certainty with 
individually desjgned Rotary Seals. We believe Rotary Seal en- 
mec hanical gineers can save you time and money, too—call them in on the 


CHICAGO 14, Ss. 
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close Quantometer tolerances 


Quantometer room at Alcoa's 
Davenport, lowa plant. This elec- 


racy is safeguarded by maintain- 
ing a constant relative humidity 
and temperature in the room. 


DATA AVAILABLE — Write for 
Because Moisture Isn't Pink, a 
booklet that explains the opera- 
tion and tells how others are 
using all types of Lectrodryers. 
Pittsburgh Lectrodryer Corpora- 
tion, 335 32nd Street, Pittsburgh 
30, Pennsylvania. 


at Alcoa... 


This quantometer determines the elements in an aluminum 
alloy in less than a minute. To preserve its accuracy, Alcoa 
protects the quantometer against variations in temperature and 
relative humidity. The atmosphere in the room remains fixed 
day and night at a temperature of 75° F and a relative humidity 
of 40%. This exact humidity is controlled by a Lectrodryer*. 

Perhaps changes in the weather affect a process, equipment 
or research of yours. If so, a Lectrodryer will permit you to 
control relative humidity to as low as 10%. Even in large areas, 
Lectrodryers can maintain dewpoints lower than —100° F. You 
can DRY air, other gases, and organic liquids in volume to 
pressures as high as 6000 psi with these machines. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 
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Powell LUBRICATED PLUG Valves 


Now! A great new line of valves that maintain 
the Powell 
standards of 
precision! 


Investigate these outstanding new Lubri- 
cated Plug Valves that carry the Powell 
name and measure up to the Powell 
standards of precision. Features include 
quick and positive operation — just a 
quarter-turn to open or close. Lubricant 
grooves surrounding each port provide 
a positive seal when the valve is closed. 
In an open position, seating surfaces are 
not exposed. 

Available in Semi-Steel and Carbon 
Steel through distributors in principal 
cities. For descriptive literature—or help 
on valve problems—write direct to The 
Wm. Powell Company, Cincinnati 22, O. 


FIG. 1559-—150-POUND STEEL FLANGED END LUBRICATED PLUG VALVE. 
(300-pound Steel, Fig. 3059.) Available with Screwed or Bolted Glands. 
Semi-Steel valves available for 175 and 200 pounds W.O.G. Carbon 
Steel valves available for 150 and 300 pounds W.P. 
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SINGLE 
MOTOR 


“CLEANER BOILERS 
_ at LOWER COST DRIVE 


In a long retracting blower, a fool-proof and de- 
pendable means must be provided for propelling the 
carriage and rotating the lance tube. In Model IK it 
is done with a SINGLE MOTOR working through a simple system 
of rugged gears. The operating mechanism is a model of simplicity 


and reliability . . . only one set of motor elements, one set of noth Rotates and Propels 


control elements . . . one set of power supply facilities to operate 
and maintain, This drive produces a closely pitched helical clean- the Long Lance Tube 


ing pattern which is most effective for all deposits and tube banks 
. « « without tube cutting. 

Other features which users approve with enthusiasm are the 
mechanically operated valve with adjustable pressure control, and 
the positive gear drive. Ask for Bulletin 1080AA. 


DIAMOND POWER SPECIALTY CORP. 


LANCASTER, OHIO 
Diamond Specialty Limited, Windsor, Ontario 


6776 


ie 
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rer One of a Sam 
a: a oy 
Diamond Model IK oe 
ASingle Motor 
-- 
Diamend Model IK Long Retracting Blower. - 
See ite many features in Bulletin 1080, 


GIVE YOUR PIPING SYSTEM THE ADVANTAGES 
oF Key-KAST ALLOY STEEL WELDING FITTINGS 
@ Greoter wall thickness throughout with extra thick- 
ness in critical oreas 
@ Lower unit cost. 
@ Moterials meet A.S.M.E. and AS.1.M. Codes. 
@ Rigidly tested and inspected to meet high standards 
of quolity. 


fabrication 


H5 


ALLOY STEEL en FITTINGS 


Substantial Savings for Leading Company 
PLUS These Other Outstanding KEY-KAST Benefits 


1. Delivery of fittings was on schedule with the 
pipe. 

2. Quality of the fittings was consistent through- 
out, with not one rejection. 


3. Although KEY-KAST fittings were not ordered 
to radiographic quality—all weld ends were 
gamma rayed and KEY-KAST fittings showed 
up better than class 2 per ASTM E-71. 


IN ALL SHAPES, SIZES, SCHEDULES IN LOW AND INTERMEDIATE 
ALLOYS AND VARIOUS STAINLESS STEELS 
Write for information and price: 
Since 1916...manufacturers and cievelopers of 
prodeets for high and pressures 


MECHANICAL ENGINEERING 


A 
4 
— 
ab 
i 
- an 
COmpany FF 
June, 1954 - 109 


eless Detroit 
ce 


pital City Products Co. (Columbus, Ohio) 


This Detroit RotoGrate Stoker has been certified 
smokeless by the City of Columbus, Ohio. This certifi- 
cate awarded by the Citizen’s Committee, and affirmed 
by the Smoke Regulation and Inspection Division is 
proof of performance. 


Detroit RotoGrate Stokers operate without smoke be- 
cause of their many features of design including precise 
control of fuel feed, grate speed and air supply. 


RotoGrate is a modern spreader stoker with grates 

that move slowly ed: discharging the ash at the Detroit RotoGrate | 

front. They burn any type of Bituminous Coal or Lig- — Stokers in the plant | 

nite ... handle rapidly fluctuating loads with uniform of Capital City is 
pressure over long periods. Products Company, 


Have you a smoke problem? Or a problem of fuel Columbus, Ohio. 
cost? Ask for details on the RotoGrate. No obligation. 


DETROIT STOKER COMPANY 


General Motors Buliding - Detroit 2, Michigan 
Works at Monroe, Michigan + District Offices in Principal Cities 
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Waldes Ring Nut and Washer 
Costs $5.28 Per M...Speeds Assqmabty by 50% 


OLD WAY. Main shaft required costly threading. Assembly was TRUARC WAY. truarc Retaining Ring snaps quickly and simply 
slowed by the double application of washer and nut and time-con- over shaft. Lock assembly is secured in one fast operation. Virtually 


suming tightening operation. 


MEW DESIGN USING WALDES TRUARC RING 
PERMITTED THESE SAVINGS 


OLD WAY 

Cost of Nut....... $10.00 per thousand 

Cost of Washer..... 3.80 

L- bor for Threading... 2.00 

Assembly ........ 3.00 
TOTAL $18.80 

TRUARC WAY 

Cost of Truarc Ring and 

Grooving Operation. . $11.52 per thousand 

Assembly ........ 2.00 
TOTAL $13.52 


all play is eliminated from lock. 


J. Chesler and Sons, Inc., Brooklyn, N.Y., manufacturers of the pre- 
assembled “Reddi-Mount” cylindrical lockset, uses a single Waldes 
Truarc Retaining Ring instead of an old fashioned nut and washer 
to secure the entire assembly of their lock. This new, improved 
fastening method enables Chesler to eliminate costly threading... 
save money on material ... speed assembly time by 50% and pro- 
duce an improved, more durable product. 


You, too, can save money with Truarc Rings. Wherever you use 
machined shoulders, bolts, snap rings, cotter pins, there’s a Waldes 
Truarc Retaining Ring designed to do a better, more economical 
job. Waldes Truarc Rings are precision-engineered . . . quick and 
easy to assemble and disassemble. 


Find out what Waldes Truarc Retaining Rings can do for you. 
Send your blueprints to Waldes Truarc engineers. 


a precision internal grooving and undercutting ...Waldes Truarc Grooving Tool 


\\seno FOR NEW CATALOG > 


REG. VU. PAT. OFF. 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED SY ONE OR MORE OF THE 

FOLLOWING PATENTS: 2.962.047: 2.302.040; 2.416.092; 2.426.361; 2.499.708; 2.441.046; 

8.495.169; 2.420.041; 2,483,300; 2.409,363; 2.467.602; 2.489.009; 2,491,306; 2.909.001; 
AND OTHER PATENTS PENDING. 


066 

| Weldes Kohinoor, ine., 47-16 Pt, 

) 2 Please send me the new Waldes Truarc Retaining 


1 

t (Please print) 

Name. 
Company 

| Business Address. 
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News About 
Created-Metals 


Thermistors Stabilize 
Circuit Resistance 


A Carboloy Thermistor im the 
and sensitivity of the Tek- 
tolog Electronic Recorder. 
Matching the negative temperature 
coefficient of a Thermistor and a low- 
resistance manganin shunt to the 
positive temperature coefficient of 
the copper coil results in a circuit 
of constant resistance within + 5% 
for ambient temperature from 32° F. 


to 150° F. 

The high degree uf compensation 
is achieved with a relatively low 
resistance and makes possible accu- 
rate recording of voltages as low as 
20 millivolts full-scale. 

For more information on Therm- 
istors for temperature compensation 
and detection, warning devices and 
controls, write: Carboloy Depart- 
ment of General Electric Company, 
11133 E. 8 Mile Ave., Detroit 32, 
Michigan. 


Many Uses Found for 
: Cemented Carbides 


The electronics and electrical indus- 
tries are cutting costs and improving 
products with wear-resistant ce- 
mented carbides. 

For example, tough grades of 
Carboloy cemented carbide are ex- 
tending the life expectancy of tele- 
graph relay contacts. Carbide-tipped 
tools are saving time and money in 
woodworking and cabinetry. 

Carbide wire dies for making elec- 
tric-light filaments and draw dies for 
making component parts far outlast 
steel dies. Bearings of chrome car- 
bide are light, strong, nonmagnetic. 

Industry is daily finding new uses 
for cemented carbides. The Carboloy 
Engineering Appraisal Service will 
help you put carbides to work in 
your plant. For more information, 
write: Carboloy Department of Gen- 
eral Electric Company, 11133 E. 8 
Mile Ave., Detroit 32, Michigan. 


FRICTION ABRASION 


Im the processing industries... 


REDUCE COSTLY WEAR 


with Carboloy,cemented carbides 


© 


Dies for the extrusion or pill pressing 
of highly abrasive ceramics, pharma- 
ceuticals or powdered metals, equipped 
with Carboloy cemented carbide, re- 
mained on the job many times longer 
than any other material. 


4. 

In one plant, steel spray nozzles for 
homogenizing and dehydrating food 
products lasted 100 hours, due to the 
corrosive-abrasive action of the food 
roducts. Then Carboloy cemented car- 
ide nozzles were used, and nozzle life 
increased to 3000 hours. 


Steel valve stems and seats in a re- 
frigerator regulating valve were 
quickly corroded and worn by am- 
monia. To resist this, inserts of 
Carboloy cemented carbide were sub- 
stituted. Valve life increased 5 to 6 
times. 


Winn AciIps, alkalis, heat, oxi- 
dation and the like reduce 


equipment life, you can slow down 
wear, reduce maintenance costs, 
increase production and improve 
product quality with Carboloy 
cemented carbides. 


The Carboloy organization manu- 
factures cemented carbides in stand- 
ard stock items, or designs them 
to your specifications for spray noz- 
zles, steam valves and orifices for 
processing foods, soaps and drugs. 
Plus countless other applications 
such as core pins for ceramic bak- 
ing where friction, corrosion, ero- 
sion and abrasion must be resisted. 


Ask your equipment manufacturer, 
or write us, about strategic parts 
made wear-resistant through use 
of Carboloy cemented carbides. 


Put These Outstanding Characteristics 
To Work In Your Plant: 


¢ High abrasion resistance 

¢ High corrosion resistance 

¢ High erosion resistance 

e High heat resistance 

e High impact strength 

* High friction-wear resistance 
Nonmagnetic 

© Light weight (where desired) 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11133 E. 8 Mile Ave., Detroit 32, Michigan 
“Carboloy”’ is the trademark for products of the Carboloy Department of General Electric Company 


SETTING THE PACE FOR 


INDUSTRIAL PROGRESS 
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(Above) View of recently com- 
pleted annex to Consolidated 
Edison's power plant... another 
link in their gigantic expansion 
program. (Right) Close-up of J-M 
85% Magnesia Insulation on boil- 
er feed lines. It was expertly 
installed by the Asbestos Construc- 
tion Company, Inc., an outstand- 
ing J-M Insulation Contractor. 


For this new addition to their New York City 
power plant at East River and [4th Street... 


ad 


4 


CON EDISON SPECIFIES J-M 85% MAGNESIA 
PIPE INSULATION FOR MAXIMUM FUEL SAVINGS 


Like all materials that went into the new 
power plant addition of New York's lead- 
ing gas and electric supplier...the pipe 
insulation had to be the best. That's why 
Consolidated Edison Co. specified J-M 85% 
Magnesia ... industry's No. | insulation for 
many decades and still the leader in its class. 

J-M 85% Magnesia is the leading insula- 
tion on the market for temperatures up to 
600F. It is bonded with asbestos fibers. This 
rugged insulation will not distort regard- 
less of the length of time it stays in service. 
J-M 85% Magnesia fits snug and stays put. 
Heat savings, therefore, remain constant for 
the life of the equipment on which this in- 
sulation is applied. 

For temperatures over GOOF, J-M 85% 
Magnesia is used in combination with 
Superex*, a J-M insulation for service to 
1900F. This double-layer construction, 
known as Superex Combination, eliminates 
through joints and protects the jacket 
against scorching. It also atilizes the higher 
*Reg. U.S. Pat. Off. 


heat resistance of Superex next to the hot 
surface, and the greater insulating value of 
J-M 85% Magnesia for the outer layer. 

Experience has proved that all insula- 
tions must be properly installed to pay 
maximum dividends. That's why Johns- 
Manville offers industry the services of ex- 
perienced insulation engineers and installa- 
tion contractors who have made a career of 
solving complex insulation problems, From 
coast to coast, these engineers and the con- 
tractor’s highly skilled mechanics stand 
ready to combine their talents and give you 
an insulation job that will more than pay 
off your initial investment with maximum 
fuel savings through the years. 


When you face your next insulating 
problem... remember that Johns-Manville 
is “Insulation Headquarters.” Consult your 
near-by J-M insulation Contractor ... or 
write direct to Johns-Manville, Box 60, 
New York 16, New York. In 
Canada, wri.e 199 Bay Street, 

Toronto 1, Ontario. LY] 


Skilled Applicators on the team of a 
J-M Insulation Contractor applying J-M 
85% Magnesia to pipelines. Located 
throughout the nation, these contractors 
have had years of experience handling 
all types of installations. [hey know J-M 
85% Magnesia and other J-M insulations 
as quality products, gad take pride in 
applying them properly. Result: «2 insu- 
lation jcb that pays dividends through 
the years in maximiim fuel savings. 


Johns-Manville First in INSULATION 
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ASME TRANSACTIONS FOR 1953 


Nowhere else will you find in a single volume so much valuable information on major trends and developments throughout 
the mechanical engineering field. ning 225 papers, this massive reference places at your fingertips the experience of 
over 400 experts, each a specialist in his field, with significant problems associated with aviation, applied mechanics, boiler 
feedwater treatment, fuels, gas turbine power, heat transfer, hydraulics, industrial instruments, lubrication, machine design, 
metal cutting, metal engineering, power, oil and gas power, production engineering, rubber and plastics, and steam generation. 
Discussions of the papers provide additional valuable data. Supplementing the text are hundreds of tables, graphs, charts, 
and photographs. 

2250 pages Cloth Bound $15.00 ($7.50 to ASME members) 


VISCOSITY OF LUBRICANTS UNDER PRESSURE 


This new publication reviews and co-ordinates twelve experimental investigations made in England, Germany, Japan, Russia, 
and the United States over a period of thirty-five years. The tests were made on 148 lubricants comprising 25 a, oils, 
94 petroleum oils, 17 compounded oils, and 12 other lubricants. Data are co-ordinated by means of sixty tables in which the 
results originally appearing in diversified units are compared. The methods proposed for correlating viscosity-pressure 
characteristics of oils with properties determined at gS eer pressures are reviewed and illustrated. Pertinent aspects 
such as experimental work on heavily loaded bearings, lu tion calculations, and additional techniques for viscosity are 
covered, lusions and recommendations are presented. Other orang oN the required computation of the tempera- 
ture coefficients of viscosity, method of computing pressure coefficients, a iography of 189 items, and symbols used. 


$5.00* 


METALS ENGINEERING—DESIGN 


This first of the four-volume ASME Handbook is the design engineer’s own guidebook of vital data on the properties, 
testing, inspection, and selection of metals. Comprising 48 sections and written by 43 well-known authorities, it provides: 
Criteria for facing the over-all problems of selection of materials; a weaknesses of various metals and ways 
of making the metals strong; details of the specific problems of c on and the mechanical factors which influence 
corrosion; present knowledge of testing by nondestructive methods; special requirements of design and surface finish 
set up by mass production; modern basic information on the design theory, r- practice, experimental design; and the 
special requirements of aluminum and magnesium. Here, too, are important design data—equations for determining such 
factors as stress, creep, impact strength; results of such methods as the use of residual stresses to improve fatigue resist- 
ance, the use of flame hardening to increase resistance to fatigue failure; methods for making your structure or machine 
part stronger, such as shot peening, cold working, and case carburizing. 


400 pages 560 Illustrations $10.00* 
OTHER TITLES OF THE FOUR-VOLUME ASME HANDBOOK ARE: 


METALS PROPERTIES, to be published in June. Price, $11.00.* 
ENGINEERING TABLES AND METALS ENGINEERING—PROCESSES, in preparation. 


GENERAL DISCUSSION ON HEAT TRANSFER 


The complete proceedings of the 1951 Heat Transfer Conference, arranged by the IME and ASME, it mirrors a decade's 
development in heat transfer and in the design of the apparatus relating thereto, offering first-hand information on significant 
investigations, new discoveries in the field, actual performance of fundamental data, and on new practical applications of 
known principles. Over 200 specialists have collaborated to present the 93 timely papers in its pages, of which sixteen deal 
with problems associated with heat transfer with change of state; twenty-three are concerned with problems associated 
with heat transfer between fluids and surfaces; sixteen treat problems connected with conduction in solids and fluids; eighteen 
cover convection, radiation, instrumentation, measurement techniques; and twenty discuss special problems, such as, 
heat transfer in turbine-biade cooling, in liquid metals, in gas engines, in piston engines, mercury boiler, etc. Additionally, 
there are seventy-five pages of discussions, critical summaries of the papers, and hundreds of bibliographical references. 


500 pages $10.00* 


MANUAL ON CUTTING OF METALS 


Look to this book for shop-tested data on metals which are machined commercially. . .the best cutting practices. . . the tool 
shapes which experimental work has shown to be most efficient... and a hundred other helps for cutting costs, stepping up 
production, and standardizing practice. Specifically it shows how to machine a variety of metals including high-nickel 
alloys, stainless steels, copper and its alloys, magnesium, cast irons, and plastics; discusses the mechanical characteristics 
and structures of the materials being worked and the relations of their behavior and properties to microscopic structure; 
gives detailed consideration to types and sizes of tools, tips, inserts, and holders; to tool materials, grinding and evaluating 
tool performance. Cutting fuids and their influence on cutting speeds, etc., are covered; also cutting forces for machining 
a variety of metals. Cutting, idle and ‘loading time, as well as tool changing and grinding costs are analyzed, and the 
cost per piece formula presented along with an example showing how costs are calculated. 


546 pages 600 Illustrations $10.00° 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 29 W. 39th St., New York 18,N.Y. 
* 20% Discount te ASME Members 
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DER-TOCCO weld 
TUBE MILLS 


FAST 


as any electric-weld Pipe 
and Tube Mill built anywhere! 


These new Yoder mills, incorporating the 
patented Yoder-Tocco induction welder, 
among other advantages afford welding 
speeds from 150 to 250 fpm. on pipe and 
tube sizes from ¥% in. up to 32 in. dia. This 


means almost 100% increased production’ 


of fine tubing compared with any resistance 


Completé Production Lines 


_ % COLD-ROLL-FORMING and auxiliary machinery 
NG LINES. for Coils and Sheets 


GANG SLITTI 


or induction welder known or actually built, 
in the U.S.A. or any other country. 


For further information about these and 
other Yoder tube mills, write, phone or wire 


THE YODER COMPANY 
5499 Walworth Avenue « Cleveland 2, Ohio 


| 
Z 
Zz 
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HAVE YOU A DISASTER PLAN FOR YOUR PLANT? 


BOMBS...OR FIRE...OR FLOOD...OR TORNADO 
e+. you can handle them If you act now. 

Let’s face it ...the threat of war and the atomic bomb 
has become a real part of our life—and will be with us 
for years. Fires, tornadoes and other disasters, too, can 
strike without warning. 

Whatever the emergency is, everybody’s going to 
want help at the same time. It may be hours before out- 
side help reaches you. The best chance of survival for 
you and your workers—and the fastest way to get back 
into production—is to know what to do and be ready to 
do it. Disaster may happen TOMORROW. Take these 
simple precautions TODAY: 

[-] Call your local Civil Defense Director. He’ll help 
you set up a plan for your offices and plant—a plan 
that’s safer, because it’s integrated with community 
Civil Defense action. 

[_] Check contents and locations of first-aid kits. Be 
sure they’re adequate and up to date. Here, again, your 


CD Director can help. He'll advise you on supplies 
needed for injuries due to blast, radiation, etc. 

[_] Encourage personnel to attend Red Cross First-Aid 
Training Courses. They may save your life. 

[_] Encourage your staff and your community to have 
their homes prepared. Run ads in your plant paper, in 
local newspapers, over T'V and radio, on bulletin boards. 
Your CD Director can show you ads and official CD 
films or literature that you can sponsor locally. Set the 
standard of preparedness in your plant city. There’s no 
better way of building prestige and good community 


relations—and no greater way of helping America. 


Act now ... check off these four simple points... 


before it’s too late. 
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ANACONDA 
METALS AT WORK 


The American Brass Company develops 
a new kind of brass that cuts polishing time 50% 
for one manufacturer and improves product 
appearance for another...makes bronzes 
that extend the life of many metal parts 


Old ago insurance... 


It’s easy to take out. And you pay no premium. 
All you do is specify ANaconpA Phosphor 
Bronze for the many components like those 
shown. Ten alloys are available in seven forms. 
All are strong and tough. They bear up under 
constant wear and flexings, periodic stresses, 
fatigue and corrosion. They resist abrasion . . . 
conduct heat and electricity well . . . keep their 
high elasticity. We'll be glad to help you select 
the Phosphor Bronze Alloy that’s just right for 
your job. 


(Want more information 7 


Our Technical Department can give you a wealth of 
information on the properties and applications of 
Formbrite and Phosphor Bronze. Write to: The American 
Brass Company, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New Toronto, Ont. 


U.S. Pat. Off. 


ight. on high luster at low cost 


The high luster on these brass flashlight 
end caps didn’t come naturally. Niagara 
Searchlight Corp., Buffalo, N. Y., had 
to buff it on. This was a high-cost 
operation. Now Niagara uses 
Formbrite* . . . a new kind of drawing 
brass that provides a surface far 
superior to ordinary brasses. 
Result? Niagara reports a 50% cut 
in polishing time. Plating and 
general quality are improved, 
too. And they find 
Formbrite easy to form, 
draw or emboss. 


Whate in a nameplate 7 


According to the Arlen Trophy 
Co., Brooklyn, N. Y., one of the 
largest trophy and premium 
manufacturers in the country, 
the appearance of a nameplate 
often means the difference be- 
tween landing or losing a sale. 
But price is important, too. > 
That's why Arlen now makes 
their nameplates out of Form- 
brite. It costs no more than ordi- 
nary brasses. Yet, because of its 
superfine grain structure, it pol- 
ishes to a bright finish in half 
the time. Formbri‘e results in 
harder, stronger, springier, more 
scratch-resistant products, too, 


ANACONDA 


the name to remember in COPPER * BRASS - BRONZE 


MECHANICAL ENGINEERING 


June, 1954 - 117 


j 
/ : 
: 
> 
f 
$f | 
} 
_ 
* 
yer 


LUBRICATION 


The following wide range of equipment at U. S. 
Steel's new Fairless Works is lubricated around the 
clock by TRABON positive lubrication systems: 
Wellman Ore Bridge; E. W. Bliss Hi Scale Break- 
ers; Arthur G. McKee Blast Furnaces; Atlas Ore 
Transfer Cars; Wean Combination Line; Alliance 
Cranes; Cleveland Cranes; American Bridge Cranes; 
Wellman Charging Machines; Dravo Ore Unload- 
ers; E. W. Bliss 80” Pickle Line; Mesta 45” Slab- 
bing Mill; Mesta 80’’ Hot Strip Mill; Morgan 10” 
Merchart Mill; Continental 40’’ Blooming Mill; 


PHOTOS COURTESY U. S. STEEL CORPORATION 


United Billet Mills; Morgan Scale Yard Crane; 
E. W. Bliss Cold Mills. — 


This installation of TRABON systems, automatic 
and manual, assures each bearing point accurate 
lubrication as frequently as it is required. Not a 
bearing is under-lubricated or skipped, thus eliminat- 
ing costly equipment breakdown and bearing loss. 


Write for our detailed literature for further infor- 
mation on TRABON versatile, trouble-free lubri- 
cation. 


CORPORATION 
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Lunkenheimer builds valves to /ast. Back in 
1928, a 10-inch Steel Gate Valve was in- 
stalled in the electric plant in Hamilton, 
Ohio. After 25 years of steam service at 
625°F., the valve was relocated on a 725°F. 
steam line serving a new 10,000 kilowatt 
turbine generator. A quarter century of service 
— and this Lunkenheimer Steel Valve starts 
a new job! 
This is typical of the dependable service 
that’s built into every Lunkenheimer Valve. 
Take advantage of Lunkenheimer leadership 
. in design, materials, and workmanship. 
Specify and use Lunkenheimer Valves — 
service-engineered for your applications. The 
Lunkenheimer Company, Cincinnati 14,Ohio 


The cost of a Lunkenheimer Valve 
gets smaller and smaller and smailer with 
LUNKENHEIMER each passing year of dependable service. 


| i STEEL * IRON * BRONZE 


NHEIMER 


THE ONE NAME IN VALVES 


1-29-10 
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TO THE MEMBERS OF 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as 
candidates for membership. Engineering acquaintances should be qualified by 
both fundamental training and experience for one of the technical grades. Those 
who do not have an engineering degree may show the equivalent thereof through 
actual practice. Executives of attainment in science or industry may associate 
with the Society as Affiliates. 


HE American Society of Mechanical Engineers 

promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of engi- 
neering, promotes the intercourse of engineers among 
themselves and with allied technologists; separately 
and in cooperation with other engineering and technical 
societies, and works to broaden the usefulness of the 
engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 
fessional conduct—all with the purpose of advancing 
civilization and increasing the well-being of mankind. 


—= 


C, E. Davies, Secretary 
29 West 39th Street, New York 18, N. Y. 


Please send an application and information regarding ASME to the following: 
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Mechanical engineers are quite familiar with the fact 
that today’s high operating temperatures may produce 
severe expansion stresses and reactions in high tem- 
perature power piping systems. But the accurate 
determination of these by analytical methods can in- 
volve extremely complicated and tedious mathematics. 

A proved means for eliminating much of the expense 
of this essential engineering is the Kellogg Model Tester. 
This device's patented electrical measuring heads (illus- 
trated), together with its servo-operated electronic 
equipment, enable Kellogg engineers to make complete 
analyses of thermal effects including line movements... 
at low cost. 

For very complicated piping systems, the model 
tester is the only practical method of obtaining accurate 
solutions, For simpler systems, it serves as a relatively 
inexpensive check on calculated results. Furthermore, 
once the permissible reactions are established for load- 
ings at the throttle valve and the superheater header 
connections, the optimum design for the remainder of 
the system can be developed without remov ing the model 


he 


... When critical piping 


Consider the 
low cost 
model testin 


is the order! 


from the tester. For analyses of less complicated piping 
systems, Kellogg engineers employ a modern IBM com- 
puter to reduce costs and time required toarrive at results. 

Well-conceived support and anchor designs for the 
suspension and expansion control of all classes of lines 
are readily established from the information furnished 
by the model tester. It can also provide data to insure 
proper handling of the piping in the field. during welding 
and heat treating ... minimizing strains, due to ex- 
traneous loadings, which might detrimental to the 
production of soundly welded joints. 

This approach to the problems of critical power 
piping the development of new and improv ed methods, 
of less expensive methods—is Kellogg's basic stock in 
trade, Many power station designers and utility com- 
panies also say it’s the basic reason why they repeatedly 
specify “critical power piping by Kellogg.” 


NEW POWER PIPING BOOKLET ...Send_ for 
descriptive literature about Kellogg's extensive facilities 
for assuring the highest quality workmanship. 


OTHER FABRICATED PRODUCTS include: Pressure Vessels... Vacuum 
Vessels .. . Fractionating Columns ... Drums and Shells... Heat Exchangers . . . Process Piping 
. . . Bends and Headers . . . Forged and Welded Fittings 
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e of the specialties to which Posey Iron 


long experience in engineering ... construction. . verect 


ANS Ale) ALLOY PLAGE 


IRON WORKS, INC 
ANCASTER, PA. 
York Office: Graybar Bui 

“ESTABLISHED SINCE 1910 
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ter Vaneaxial Fans . . . Compressors, Vacuum 


Left: Looking u; 

from the quic 

freeze room be- 
low a Joy Axi- 
vane Fan. Note 
the compact, eco- 
nomical use of 
space and the 
simple mounting. 


A West Coast quick-freezing plant boasts an effective 
operation that utilizes 24 Joy 74% HP Series 1000 
Axivane Fans, installed in two groups of 12 each. 

Note the illustration above. The upper floor contains 
freezing coils and a row of 12 fans. The floor below 
is partitioned into narrow freezing tunnels, each 
served independently by a single Joy fan. 

As air passes through the freezing coils, it is cooled 
to between —30° and —35°. This sub-zero air is 
propelled down and through the tunnels below, which 
contain pallets of meat, vegetables, fruit, etc. to be 
quick-frozen. After passing over the food, the air is 
again cooled and circulated. At full plant load, each 
12-fan battery handles 242,000 CFM of air. 

The relatively quiet operation, light weight, com- 
age and low power consumption of Joy Axivane 

ans—due to the unmatched efficiency of their vaneaxial 
design—have proved rea/ advantages on this job. 
Their in-line construction also saves space, since each 
fan can be mounted right in its short, vertical duct. 
In addition, extreme flexibility of operation is made 
ssible by the adjustable blades, a standard Joy 
eature. @ Let us help you to get best results on your 
fan problems. Joy Manufacturing Company, Oliver Bidg., 
ittsburgh 22, Pa. In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 
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SPECIALISTS THE COMPRESSION AMD. 
©) DVEMENT OF AI AND GASES SINCE 1805 


THIS BOOK . . . will answer 


all your 
BRONZE 
CASTING 
PROBLEMS 


eq 

writing on their business let- 
should be in the hands of _—terh —and remember, 
every Engineerwhospecifies _ there's over 44 years 'spe- 

orusesBronzes. Duetothe  cialized experience’ behind 


cost of preparing and pro- _—us in casting Bronzes. 


AMERICAN MANGANESE BRONZE 


COMPANY 


4703 Rhawn St., Holmesburg, Philadelphia 36, Pa. 


Established 1909 


The NEWEST development 
in V-ring 


LINEAR 
VEE-DAM" 


LINEA 


., State Rd. & Levick St., Philadelphi 
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Hydraulic Dynamometers 


for 
EXACT 
PERFORMANCE 
DATA 


Write’ for Bulletin No.' 760 


You can depend on the performance data taken from a Taylor 
“HI-EFF” Hydraulic Dynamometer. Efficient, compact Taylor 
“HI-EFF” offers the most economical investment and mainte- 
nance cost per hour. 72 different capacity models each with 
wide range of h.p. and speed. Capacities from fractional to 
10,000 h.p. Speeds from 0 to 25,000 r.p.m. Reversible if de- 
sired. Taylor engineers will be glad to make recommendations: 


Dynamometers Static Balancers Precision Drilling Machines 


TAYLOR DYNAMOMETER & MACHINE CO. 
6411 RIVER PARKWAY MILWAUKEE 13, WIS. 


“Use a Classified Advertisement in 
| MECHANICAL ENGINEERING 


for quick results 


REPRESENTATIVES AVAILABLE REPRESENTATION WANTED 
BUSINESS OPPORTUNITIES MANUFACTURING FACILITIES 
EQUIPMENT FOR SALE or WANTED PATENT ATTORNEYS 


HELP WANTED POSITIONS WANTED 
EMPLOYMENT AGENCIES AND SERVICE BUREAUS 


If you desire capital or have it to invest; 
if you have a patent for sale or development; 
if you have on hand used machinery for dis- 
, or if you want such equipment; if you 
ve copies of publications, or a set of draw- 
ing instruments to dispose of; if you need 
help or want a position, in fact anything to 
be offered that somebody else may want, or 
anything wanted that somebody else may 
have—use a classified advertisement in the 
Opportunities Section. 


RATES 


Classified advertisements under thi thts in MECHANICAL 
eve Inserted rate of 9.79 fine, $1.35 


MEcHANICAL ENGINEERING 


| 
ducing this useful 
book, we can only 
A 46-page, send it to those 
| | 
- | 
| 
/ 
‘ 
0 proof ) ass 
& ; A box number eddrass counts as one line. Minimum insertion 
F ss charge, 5 line basis. Displey matter carried in single column units 
of multiples of one inch at the flat rate of $28 per inch per insertion. 
Pe Copy must reach us not later than the 10th of the month preceding 
date of publication. 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
a P | 29 West 39th Street, New York 18, N. Y. 
‘ 


Edward UNIVALVES 


: As shown photographically here, the streamlined internal contours and the inclined stem construction of the 
Edward Univalve give straight through flow — which cereful laboratory tests have shown to result in 
pressure drop 25 to 50% lower for Univalves than other globe valve types. Turbulence, too, is greatly 
lowered by these streamlined contours. A Sek: lengthens valve life by eliminating vibration, 

‘ the principai cause of wear in small globe valves. 

But lower-pressure drop and less turbulence are het the oat reasons the Univalve has become an industry 

standard for tough high pressure, high temperature setujges. Here are just a few of the benefits which add 

up to longer life and lower maintenance for this sued Steel Valve. 


LONGER PACKING LIFE through o positive backseat and deep 
cooling chamber which protects packing in service. 

Isolation of packing prevents blow-out when 

repacking under pressure. 


continuous ring of Stellite to valve body; 
Stellite hard-facing applied to alloy 
steel disk. 


EASY PACKING ADJUSTMENT 
with through bolted, accurately 
guided gland. 
EFFORTLESS SEATING 
with Impactor handwheel 
in sizes 11% in. 
and larger. 


DESIGNED FOR 
HIGH-TEMPERATURE APPLICATIONS 
Two different classes rated for 1500 Ib sp — 

at 1023F or 2500 Ib sp at 1033F, 


AVAILABLE IN A WIDE RANGE OF SIZES 
Furnished in 1500 Ib or 2500 ib pressure 
classes in sizes from ¥ in. to 2 in. 


_ CHECK VALVES, TOO 

Check type Univalves, of spring loaded piston desi jn, 
have the same basic construction as globe Unive ves. 
Use them together for all welded construction for small 
pipe lines, eliminating all bonnet joint leakage pr: clems. 


IDEAL FOR BLOW-OFF SERVICES | 
Uniyatves meet all ASME code requir ments for 
__blow-off service and are adapta'sie for high 
pressure installations to 3120 psi bo'ler pressure. 


Get the full story on Univalves, ijeal all-purpose 


straight thru flow of this valve. Subsidiary of ROCKWELL MANUFACTURING COMPANY 


1350 West 145th St., EAST CHICAGO, INDIANA 


J 
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PERFECT ALIGNMENT, EASY DISASSEMBLY when 
necessary, through foolproof patented body-bonnet 
EXTRA WEARING SEATING SURFACES— 

seat formed by application of 

pa 
- 
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HOW TO 
GET THE 
RIGHT 
CLUTCH 


with the ight ROCKFORD CLUTCHES Ow 
ever ae not te any one type or sine of clutch — 
bot we hee to one thet bed wited to the particular 
of pow product 


ROCKFORD CLUTCH DIVISION 
wasnes 


ROCKFORD 
CLUTCHES 


install 
peak performance 

into your 
COMPFESSOFS - o1s- 


Voss VALVES 


EG US PAT. OFF 


Peak performance, maximum efficiency, 
ar 9 output, and lower power costs can 
uilt into your oldest, and of course your 
newest, compressors by the installation 

of VOSS VALVES. 


Chek THESE VOSS VALVE ADVANTAGES: 


Quiet, vibration-free operation 20 to 60% more 
valve area less power consumption minimum 
pressure loss normal discharge temperature 

lower operating costs utmost safety 

Our detailed proposal for increasing the efficiency 

of your compressor will be sent you without obligation. 
Send us the name, bore, stroke, and speed 

of your machine. 


J.H-H.VOSS Co; tne, 
VOSS VALVES 784 East 144th Street 54 N. 


To prove it’s best, make this convincing 


Clearprint test: 
1. THE PENCH ~ ‘Try Cl 


working surface with a 2H pencil, Ade. with 
sharp and clean 


aru pen. Lines are 
edges 


2.NO GHOSTING — Erase some of the lines. 
Redraw and erase several of them time and 
again. Crease the paper, too. Then hold it to 


the t, or make a reproduction. 
is 
3. NEVER CHANGES — Sheets in use for 20 


years 
prove Clearprint’s amazing stability. Its 
strength, transparency and printing 
ties remain unchanged after extended ex- 
posure to age, atmosphere, heat and lijht. 


u are not Clearprint now, please 


AR 


TECHNICAL PAPER 


13 NO SUBSTITUTE — Demand Watermarked Cleerprint 


Pay for themselves in the time 
they save... 


CLEARPRINT 
STANDARD PRINTED SHEETS 


on No. 1000H Watermarked Clearprint 


Clearprint’s standard title block and border 
save you valuable time and money...add a 
finished appearance to your drawings and 
prints. Ideal for routine sketches and smaller 
offices. Printed in standard size sheets from 
8%" x 11" to 24” x 36”. 


Ask for samples from your dealer, or write: 


CLEARPRINT PAPER CO. 


1482 SIXTY-SEVENTH STREET EMERYVILLE, CALIFORNIA 


| 


? 
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FRE ve ik 


Many of the largest users of Welding fittings refuse to accept 
any other fittings than WeldELLS. 
© They have found that when the name, WeldELL, is stamped 
into a fitting, that fitting can be accepted without question for 
any service for which it is designed. 

They have found that WeldELLS have features that please 
both the men who design and the men who erect welded 
piping . . . features that were pioneered by Taylor Forge . . . 
features that are combined in no other welding fittings. 

They have found the answer to their every need in the 
greater range of sizes, weights and types of the WeldELL 
line . . . in the broader scope of materials. 


TAYLOR FORG 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 
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VIBRATORY EQUIPMENT 
by SYV7ROV 


have need at Hughes 
FOr | foranengineer broadly qualified 
5 im design for production. 


PRODUCTION | 


4 


This man will direct the engineering for pro- 
duction of major precision electromechani 
cal components for missile guidance and 
control systems. Advanced gyroscopic, hy- 
draulic, and electronic components, cate 

roved fundamentally, must be optimized 
for weight reduction, manufacturability, 
and reliability. 


Qualifications must include adequate funda- 
mental training followed by wide experience 
in bringing small precision electromechanical 
devices to the production stage. 


cientific and 
ngineering Staff 


RESEARCH AND DEVELOPMENT LABORATORIES 
Culver City, Los Angeles County, California 


A Funda mental Part Assurance is required that relocation of the applicant 
will not cause disruption of an urgent military project. 

Of Automatic Production 


FOR DESIGN OF 

of eperating speeds ALLIED CONTROLS 
and complete absence of mechanical 3 Opportunity for an engineer to fill responsible position 
wearing parts, such as belts, coms, ps “ in the design of automotive instruments, industrial 
pulleys, etc., make Syntron Vibratory a hie temperature gages, recorders and controllers. Should 
Equipment exceptionally well suited i have about 10 years’ experience and will have the 
for incorporation into automatic or Bas ho ae responsibility of handling redesigning of present prod- 
ucts and the designing of new units to be added to 
the line of automotive and aircraft instruments. 


Junior 


FOR INDUSTRIAL 
ENGINEERS 
INSTRUMENTS 
We are looking for two young engineers who will be 
given responsibility and opportunities for advancement 
as fast as they can move up. Assignments will be with 
either industrial instruments or automotive instruments. 


4a 
Investigate your opportunities with this fast growing 
leader in the industry. The addition of new products 


and the expanding of present lines provide many 
opportunities for rapid advancement. 


Modern Retirement 
Company-Paid Life Insurance 
Opportunities in Diversified Fields 


SYNTRON COMPANY THE aure-civs COMPANY 


498 Lexington Avenue . Homer City, Penna. 


ig 
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¥ 
BIN VIBRATORS 
Write for tree catalog a 
deta — or inquire 
your own hand- 
ling problem. 
VIBRATORY FEEDERS 


with the 
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The Reliance V*S Drive Jr., is an 
All-Electric Adjustable-Speed 
Drive that eliminates mechanical 
gearboxes, clutches and variable. 
pitch cone pulleys. 


It is bringing the benefits of 
smooth, shockless operation... 
powerful starting . . . wide speed 
ranges... fast reversing ... quick 
stopping... to users of small 
machinery in many industries. 


Progressive machinery builders, 
too, are building these desirable 
sales features into their machines 
with the V*S Jr. To step ahead... 
and keep ahead...of competition, 
find out today what the V*S Jr. 
can do on your application! v..s6s 


SAVES YOU MONEY 10 WAYS: 


© Boosts output © Simplifies 
¢ Cuts down rejects machine design 


Reduces 


* Saves space operator fatigue 
© Increases safety © Cuts ‘changeover 
¢ Handles more jobs time 


© Reduces"down time" ¢ Operates from a-c. 


+ 


ADJUSTABLE-SPEED 


ORIVE MOTOR 


Get the Facts! Ask for Bulletin D- 
2102. It describes and illustrates 
features, applications, components 
and operation; dimensions and 
characteristics also are included. 


ELECTRIC AND ® 
ENGINEERING Co. 


Poacipal Cities 
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“We're at the crossroads, Bob. We've got to have more 
heat exchange capacity, yet we can’t afford new equip- 
ment. What can we do?” 


“Well, you've pretty much answered that question 
yourself. You said you were at the crossroads—I use 

- that expression to describe the point where using 
Wolverine Trufin® is more economical than prime 
surface tube. In other words, Mr. Jones, you should 
retube with Trufin—the integral finned tube.” 


“What exactly do you mean—integral?” 


‘ “Well, let's talk one-piece construction. You see, fins 
are extruded right from the tube wall. Because the 
tube is finned, you get more heat transfer surface in 
a smaller area. And, because the fins are an integral 
part of the tube, you get more heat transfer. In short: 
vibration, temperature shock, pressures can’t jar the 

fins loose. Your problem isn’t any different than the 
one we had a month or so ago. This company had a 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, 


“Let's talk one-piece construction. 


small stand-by condenser—they also needed to boost 
their total condensing capacity. So, they retubed the 
small unit with Trufin and hooked it up in parallel 
with their larger prime surface unit. Well, production 
of the smaller Trufin unit equalled that of the larger 
prime surface installation. As a result, they eliminated 
the need for an entire new condenser!” 


“Boy! If we can only do that, too! 


“You can! I'll outline the idea in a letter to you this 
afternoon. I can prove that you will save in the long 
run.” 


WHEN IT’S TIME TO RETUBE: be sure to consider 
Trufin. [t pays! It’s available in copper, copper-base 
alloys, aluminum, bi-metal, electric-welded steel and 
other metals. And write for a copy of Wolverine’s 
Trufin Data Sheet. You'll find all the information 
you'll need. WOLVERINE TUBE DIVISION of Calumet & 
Hecla, Inc.. 1483 Central Avenue, Detroit 9, Michigan. 


Wolverine Trufin and the Wolverine Spun End Process avail- 
able in Canada through the Unifin Tube Co., London, Ontario 


“REG. U. S. PAT. OFF 


WOLVERINE TUBE DIVISION 


OF CALUMET @& HECLA. INC 
~ Vanufacturenrs of Cuality Controlled Tubing 


ALABAMA «+ SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 1) EAST 40TH STREET NEW YORK 16. NEW YORK. 
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Repr tives—Sales Ag 
Business for Sale 
Partnership—Capital 
Manufacturing Facilities 


OPPORTUNITIES: 


Positions Open—Positions 
Wanted —Equipment, Material, 
Patents, Books, Instruments, 
ete. Wanted and For Sale 


Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 


POSITIONS OPEN © 


R AT Classified Advertisements under this head- 
ing in MECHANICAL ENGINEERING are 

inserted at the rate of $1.70 4 line. $1.35 

@ line to members of ASME. Seven words to the line 
average. x number address counts as one line. 
Minimum insertion charge, 5 line basis. Display Adver- 
t ts carried in single column units of multiples of one 


WANT “IN” 
ON SECOND FLOOR OF 
A SPECTACULAR 
COMPANY? 


Young manufacturers of revolutionary industrial 
products, already in million-dollar-per-year class, 
seck graduate mechanical engineer who is determined 
to “go places.” Must be a convincing, persuasive 
salesman with proven success, and willing to travel 
almost constantly all over U. S., setting up and work- 


ing with high-class engincering distributors. Right 
man will be gladly given stock participation second 
only to that of us who began on ground floor. Ex- 
cellent starting salary, unlimited future. Write 
fully. 

Address CA-4703, care of “Mechanical 


inch et flat rate of $28 per inch per insertion. 
must reach us not leter than the 10th of the month 
preceding date of publication. 


OPPORTUNITY 


Division of firm engaged in develop- 
ment and pilot line production of solid 
propellants for rockets, boosters, and 
gas generating devices currently has 
openings for: 

1. MECHANICAL ENGINEER for 


pressure vessel and component design. 
Also possibility to function as project 
engineer. 

2. MECHANICAL ENGINEER to take 
charge of static test . ._ Should 
possess familiarity with electronic 
instrumentation 


Initial reply should include qualifica- 


Design and Development 
Engineer 
ME or EE 


Experience in design and development 
of equipment to inspect, test and evalu- 
ate rotating components. Both high 
speed and low torque problems—ability 
to program use of equipment and an- 
alyze results—previous work in electro- 
mechanical field dealing with high per- 
formance, extreme precision, and mini- 
mum space problems desirable. 


Excellent working conditions with 
company in small New 
ngland city. 
with future responsibility 
and rewards commensurate with drive 
and ability. A —— to a man with 
ingenuity. Inquire by letter giving bricf 
description of education and experience. 


Address CA-4716, % ‘Mechanical Engineering.” 


tions and salary requirements. 
Address CA-4698, % ‘‘Mechanical Engineering.” 


Editorial Assistant 


—of long-established technical maga- 
zine in the field of general mechanical 
engineering. Must be graduate of en- 
gineering school with practical engi- 
neering and editorial experience. Under 
30 years of age, with ability to do 
original writing, rewriting, and abstract- 
ing, reporting and interviewing, and 
willing to travel. Location New York. 
Permanent position. Apply by letter 
with photograph, record of school and 
engineering work, references and salary 
ex 


Address CA-4596, % “Mechanical Engineering.” 


MECHANICAL DESIGN 
ENGINEERS 


earthmoving experience 
with successful record in de- 
sign and development of 
heavy mechanical equip- 
ment, crawler tractors, bull- 
dozers or mining machinery 
preferred. Work includes 
layout and design of heavy 
machinery, leadership of de- 
sign section. Send complete 
record and references. Loca- 
tion Salt Lake City. 


Address CA-4689, % ‘Mechanical Engineering.” 


DESIGN 
ENGINEER 


To design machinery and apparatus, 
consult on fabrication, and develop 
ideas presented by chemists and engi- 
neers, are needed in our Research and 
Development Department. If you have 
a B.S. Degree in Mechanical Engineer- 
ing and at least five years’ experience in 
equipment and process design, send 
resumé stating qualifications and salary 
requirements to: 


A. D. Preston 
Technical Personnel Manager 
Bex 4700 


THE CHEMSTRAND CORPORATION 
Decatur, Alabama 


MECHANICAL 
ENGINEERS 


Caltech, Jet Propulsion Labora- 
tory, is now offering select positions 
requiring a considerable degree of 
initiative, creative ability and re- 
sponsibility. 

Experienced Mechanical Engi- 
neers are needed for design and de- 
velopment of small auxiliary power 
supplies. Experience with air tur- 
bines, reciprocating gasoline en- 
gines, gas turbines or electric al- 
ternators is desirable. 


Send your resumé today to 


JET PROPULSION LABORATORY 


California Institute of Technology 
4800 Oak Grove Drive 
Pasadena 3, California 


Engineers and Physicists. 


Physicists—Iinterior Ballistics Research 


solid propellants. 


Huntsville, Alabama 


ENGINEERS 
PHYSICISTS 


Challenging fee with established, reputable firm for young PS and MS ! 


Chemical Engineers—Process Develupment. Pilot Plant 
Mechanical Engineers—Exterior Ballistics Research, Design 


For research and development activities in the field of free-flight rockets and 


Write, giving education, experience, salary history, and personal data to: 


Personnel Director 


| 
Rohm & Haas Company | 
Redstone Arsenal Research Division ' 
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a 
4 teaching one desirable. Opportunity to work on advanced 
degree. Salary depends wu qualifications. Write Head, De- 
ee — of Engineering Drawing, lowa State College, Ames, 
lowa 


ment. Salary to start $§,000-$7,000 depending on age and ex- 
ience. Location south. Address CA-4671, care of ““Mechanical 
Engineering 


MECHANICAL ENGINEER—or Engineering Physics major. 
B.S. in M.E. or Engineering Physics plus at least 2 years’ experi- 
ence. Mechanical aptitude ingenuity with strong interest 
and general knowledge of electronics and mathematics. A 
challenging opportunity for a man with versatility, energy and 

isory ability in a job limited only by creativeness and per- 
sonal ability. Reply to Personnel » The Franklin 
Institute, 20th & Parkway, Phila. 3, Pa. 


MECHANICAL ENGINEER—for isOry position in Main- 
tenance Department of large western Pennsylvania chemical plant. 
Excellent prtunities for advancement. Three co five years’ 
experience desirable. Reply giving age, education experience, 
and salary requirement. CA-46%, care of ‘Mechanical 
Engineering. 


MECHANICAL DESIGN ENGINEERS—For plant layout and 
automatic machine design. Positions entail wide range of engi- 
neering work, some electrical. Experience in pulp, paper or wall- 
board plants desirable but not necessary. Reply giving complete 
details of experience and training. Opportunities for advance- 


Well known manufacturer, AAA-1 rating, selling co virtually 
all industry requires sales engineer, mechanical engineering de- 
preferred. Age to 40, previous sales desirable 


¢ not necessary. Seraight salary and use of car; al 
traveling expenses. Location Midwest. Address CA-4719, care 
of “Mechanical Engineering.” 


INDUSTRIAL—MECHANICAL ENGINEER—We have a job 
with a dous future p | for an engincer with a high 
degree of mechanical and executive aptitude ¢ operate a highly 
integrated sg converting and a plant and need a man 
with ability for plant and equipment layout, who wants to shoot 


a top prod 
J. G. Kieber, 274 North Goodman Se., Rochester 7, N. Y. 


shock and vibration testing of electronic missile components. 
Would work closely with electronics engineers to determine means 
of eliminating the causes of failure of equipment due to shock and 
vibration. A minimum of four years’ experience in dynamic 
motion is required. Our firm is affiliated with a leading uni- 
versity and offers the stability and atmosphere of an academic 
situation coupled with the monetary and professional benefits of 
industry. Location, Western New York. All replies will be con- 
sidered confidential. Address CA-4678, care of “Mechanical En- 
gineering.” 


TEACHING POSITION—Engineering graduate, industrial aod 


Wanted... 


Machine tool designers 


looking for real opportunity in 


electrical circuit design ana 
hydraulic control functions 


In a rut where you are? Feel your progress is being 
blocked? Then why not give your talents a fresh 
start in a new, modern facility, working for an 
aggressive, highly respected organization, a leader 
in its field for over 50 years. 


Here's the opportunity you've talked about. Now 
do something about it. The permanent expansion 
of our business demands qualified design engineers 
who can combine imagination and ability in the 
practical solution of machining problems (milling, 
drilling, boring, etc.) 


There are 15 openings in this exceptional oppor- 
tunity for advencement and for doing the things 
you like to do best — create and develop fine pro- 
duction machine tools. Excellent pay range com- 
mensurate with experience. 


added benefits... 


profit-sharing retirement benefits after two 
years service . .. liberal health insurance pack- 
age . .. good labor relations . . . and located 
within the state that's the “Playground of the 
Middle West.” 


For full particulars write to CA-4684 care of “Mechanical 


Engineering’’. Give name, age, marital status and summary 
of experience. We will correspond and interview if applica- 
tion is suitable. All communications held strictly confiden- 


Are You Making Use of These 
Reliable Guides to Good Gear 
Blank Construction? 


t 
INSPECTION OF FINE PITCH 


GEARS 
B6.11-1951 $2.50 


. «+ especially the realistic and liberal 
tolerances in Section 7 of this docu- 
ment for various gear blank elements 
to produce gears of given degrees of 
accuracy. 


DESIGN FOR FINE PITCH 


WORM GEARING 
B6.9-1950 $1.50 


. .. for recommendations covering gear 
blank design, offering two choices for 
throated worm gears ‘and for non- 
gears 


These American Standards are published 
by and obtainable from 


The American Society of 
Mechanical Engineers 


29 W. 39 St., New York 18,N. Y. 
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Three Pages of “OPPORTUNITIES” This Month. . . 131-133 


POSITIONS OPEN 


BOILER DESIGN ENGINEER—Graduate Engincer preferred. 
Must be familiar with ASME code. Excellent opportunity for 
well qualified man. Address CA-4718, care of ‘Mechanical 
Engineering.” 
AAA-1 Manufacturer of bearings requires SALES ENGINEER to 
locate near Washington, D.C. and cover certain areas to the south 
and north of Washington. Mechanical engineering degree pre- 
ferred; considerable traveling necessary Company furnishes 
car, Address CA-4720, care of ‘Mechanical Engineering.” 


MECHANICAL ENGINEERING—graduate up to 38, advanced 
degree —, to teach heat engines and related subjects. Sal- 
ary and rank depend upon qualifications. New building and 
quip Start September 1, 1954. Apply to the Dean of the 
School of Engineering, University of 


ississippi, University, 


copper concentrator, to work directly under Asst. Superintendent 
and be in full charge of all cesting and research. Young Civil 
Engineering Graduate with some experience in maintenance of 
track and track equipment for Railroad Departement. Assistant 
Railroad Superintendent for operation and maintenance of 44 miles 
of thirty-inch gauge main line track, diesel electric locomotives, 
etc. Smelter Superintendent, graduate Metallurgical or Chemical 
Engineer, with experience smelter operation and maintenance. 
Design or construction would be valuable. Assistant Chief Me- 
chanical Engineer, experienced in shop practices, including super- 
vision repair and production shops. Knowledge of iron, steel, 
and brass foundries, also field construction and installations 
Graduate Mechanical Engineer with several years’ experience in 
actual ge ay of large shops comprising Machine Shops, 
Plate & Welding SI , Iron, Steel and Brass Foundries. Large 
Copper Company Chile, South America. 3-year contract. Trans- 


Additional Opportunities are offered 
in the display advertisements— | 
on pages 46, 50, 56, 60, 62 and 128 


ChE. 


good future potential. 
benefits, 


SENIOR 
HEAT TRANSFER 
ENGINEER 


Internationally-known organization engaged in engi- 
neering and construction of chemical plants and oil re- 
fineries, with a record of over 50 years’ growth and ex- 
pansion, has a key position open for a graduate ME or 
Should have 8 years’ experience in petroleum or 
chemical industries, at least 5 of which must have been 
in applied thermodynamics. 
Responsibilities will involve: 
material selection related to corrosion; developing im- 
proved design methods and standards; making recom- 
mendations for achieving economy in process require- 
ments and equipment costs. 

The man who qualifies can count on a high salary and a 
We offer a liberal program of 
including executive 
and moving expenses paid. 


Box No. 375, Reom 1201 
230 West 41 St., New York 36, N. Y. 


POSITIONS WANTED 


POWER PLANT ENGINEER—M.E. 20 years’ broad power and 
mechanical experience—-power, metallurgic, process plants 
supervision, design, construction, maintenance, operation. Pre- 
fer varied engineering or supervision—small or industrial ay 
with power plant. Address CA-4694, care of “Mechanical i- 
neering.” 


MECHANICAL ENGINEER-—-M S., (Ohio), 28, two years’ 
automotive research, one year M.E. teaching, two years’ Navy 
duty as torpedo project officer in charge of precision component 
production. Desires asst. professorship or industrial research- 
development — in Midwest with opportunity for advance- 
ment. Write Le. Donald Powell, $45 Belleview Dr., Falls Church, 
Va. 


MECHANICAL ENGINEER-—8 years’ research and develop- 
ment, Organizational, and sales experience; construction and 
industrial. Have had res ible charge of developmental 
groups working in conjunction with production and manufaceur- 
ing departments on mechanical, electronic, and hydraulic com- 
Gane and systems, new applications, processes, and techniques. 

resently employed as sales and liaison engineer. Desire engi- 
neering position with greater opportunities and mana, it re- 
U.S. or Foreign. Age 33, married, n 
Address CA-4695, care of “Mechanical Engineering.” 


ENGINEER—BS.LE., 30, single, 2 years’ experience mainte- 
nance and design, 4 years’ field engineer for large industrial fire 
insurance company. Desire sales engineering or liaison. Enjoy 
travel, but want co limit trips to ewo weeks, as I'd like to settle 
down. Prefer southeast or southwest, will consider anywhere 
Addregs CA-4696, care of “Mechanical Engineering.” 


MECHANICAL DESIGN ENGINEER~ Stresses, strains, heat 
exchange, heavy machine design, special mechanisms; shop, con- 
struction and plant engineering experience; energetic and am- 
bitious. Ohio and New York licences. Roger 8. Williams, 11720 
Edgewater Dr_, Lakewood 7, Ohio 


GRADUATE MECHANICAL ENGINEER-37 years’ old 
Registered in Ill. 10 years’ mfg. exp. in heavy industry. Super- 
visory exp. in mach. shop and welding dept. Good knowledge of 
businessadm. Have record for handling men without getting 
grievances. Desires responsible position leading to that of plant 
manager. Address CA-4706, care of “*Mechanical Engineering." 


analyzing problems in 


insurance. Traveling 
East Coast location. 


MECHANICAL ENGINEER--31, BME, 2 years’ Project Engi- 
neer on design and development. Desires position with small or 
medium size company requiring the services of a man with ao 
engineering background. Work aced not be of a technical oature. 
Address CA-4707, care of *’Mechanical Engineering.” 


MECHANICAL ENGINEER-—BSME, with 28 years’ experience 
in all phases of industrial plant utilities work desires oa 
with expanding plant in operating or executive capacity. Ex- 
cellent references. Address CA-4708, care of “Mechanical Engi- 
neering.” 


ENGINEER--31, married, BSME, 3 honor societies, PE. 9 years’ 
experience; 4 years’ Piping. refrigeration, heating, ait handling, 
etc. design for process industry, 3 years’ general oil field con- 
struction. Desires position with consulting firm, Address CA- 
4709, care of "Mechanical Engineering.” 
PLANT ENGINEER—Mechanical—Age %. 14 years’ in Drag, 
Chemical, Machinery and Construction Fields. Experience in de- 
sign, application, liaison and maintenance functions. Presently re- 
pombe for operation and maintenance of utilities and facilities, 
and maintenance of production equipment. Location and salary 
open. Address CA-4711, care of ‘Mechanical Engineering.” 


HEAD OF RESEARCH and Development, Ph.D., MS., B.S. 
Mech. Eng. Specialization Heat Transfer and Air Conditioning, 
$ years’ Industrial Research, 4 years’ fundamental Research and 
Teaching, some administrative and technical direction experience 
also. Desires position as Head of Research Division or position 
with such prospects, Heat Transfer Field Preferred. Would also 
consider combined teaching and research. Address CA-4717, care 
of *‘Mechanical Engineering.” 
MECHANICAL ENGINEER——Graduate 1928——Holland Prod- 
uct Development —-Seeking Position in charge of Development 
Section. Associate member of the Institution of Mechanical En- 
neers, London, England. Member of the American Society of 
hanical Engincers, Fellow of the Royal Society of Arts and 
Commerce, London, England. . . .26 years’ experience in devel- 
¢ and design also contacting clients, Present Location 

est Coast. Ai CA-4721, care of “Mechanical Engi- 


EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS © 


PLANT PERSONNEL, ENGINEERS, DESIGNERS -Draftsmen, 
Chemists, and Metallurgists, E. G. Stroud, Member ASME and 
President of Cleveland Engineering Agency Co., 2132 E. 9th Se., 
Cleveland 1, Ohio, will help you Positions or men 


ENGINEERS AND EXECUTIVES—This confidential service for 
outstanding men who desire positions paying $$,000 to $40,000 
will develop preliminary negotiations with reputable organiza- 
tions without risk to present position. For complete details, send 
experience expected salary range. Tomsett Associates, 
337 Frick Bidg., Pittsburgh 19, Pa. 


SALARIED POSITIONS $5,000 to $35,000. We offer 
the original a e ment service (established 
44 years). Procedure of highest ethical standards is 
individualized to your personal requirements. Identity 
covered, present position protected. Ask for particulars. 


R. W. BIXBY, INC. 
662 Brisbene Bids. Buffele 3, 


SALARIED PERSONNEL $3,000—$25,000 
This confidential service, established 1927, is geared to 
needs of high grade men who seck a change of conoec- 
tion under c assuring, if employed, full provec- 
tion to present position. Send name and address only 
for details. Personal consultation invited. 


JRA THAYER JENNINGS 
Dept. J, 241 Orange Street, New Haven, Conn. 


EQUIPMENT FOR SALE 


1000 Ton, 20”, Robertson Lead Press for sale, with pump and 
take-up available. Address CA-4701, care of “Mechanical Engi- 
neering.” 


REPRESENTATION WANTED 


MANUFACTURERS REPRESENTATIVES -to represent large 
Mid-Western manufacturer of speed reducing transmissions and 
cut gears of all cypes, on «commission basis, for area around Los 
Angeles, California. Mus be experienced in engineering and 
sales. All replies strictiy* onfidential. Address CA-4700, care of 


“Mechanical Engineeriot 
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Mississippi 
y SOUTH AMERICAN POSITIONS—Mill Metallurgist for large ae 
portation both ways and salary while traveling paid by Com- FE 
pany. Good opportunities. In reply give complete details. nee! att 
Address CA-4713, care of "Mechanical Bagincering 
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Economical In Cost 
Easily Installed 
Efficient, Long Lasting 


Send for catalog and 
engineering data 


Variable Speed 
Pulleys and 
Transmissions 


Universal Joints 


FLEXIBLE COUPLINGS: 


No lubrication required. Provide positive protection 
against vibration, torque, shock of intermittent loads. 
Cushions changed without shutdown. Every duty 
from 1/6 to 2500 hp. 


VARIABLE SPEED PULLEYS: 


Quickly installed on new or old equipment. Change 
speed while machine is running. Ratios to 3 to 1. 
Fractional to 10 hp. 


SELECT-0-SPEED TRANSMISSIONS: 


Economical as compared to other variable speed 
transmissions. Instant adjustment over wide range 
of speeds. Hand wheel or lever control. Ratios to 
10 to 1. Fractional to 5 hp. 


UNIVERSAL JOINTS: 


Precision ground. Finest alloy steel. No binding, 
backlash or end play. 13 sizes; Bores % to 2 in. 
Lengths 2 to 10% in.—Diameters 2 to 4 in. 


LOVEJOY FLEXIBLE COUPLING COMPANY 


4832 W. Lake St. 


Chicago 44, Illinois 


DIFFERENTIAL PRESSURE 


‘CONTROLS 
FOR LOW 
PRESSURES 


MERCURY SWITCH EQUIPPED 


FOR AIR OR GAS (INCHES OR 
FRACTION OF INCHES OF WATER) 


TO OPEN OR CLOSE AN ELECTRICAL CIRCUIT ACCORDING 
TO A MINUTE CHANGE IN THE DIFFERENCE BETWEEN 
TWO PRESSURES OR VACUUMS 


Mercoid Type PPQ Diaphragm Differential Pressure 
Controls operate from minute changes (.03” water) in 
the difference between two pressures. 
Ranges to cove? most applications (inches of water) 
6” vacuum fo 6” pressure, and 30” vacuum to 30” pres- 
sure. Available for various circuit arrangements. 
Electrical Capacity—0.3Amp. at 115V., A.C. or 0.15 
Amp., at 230V., D.C. Can be furnished in explosion- 
proof or weather-proof cases. 

WRITE FOR BULLETIN CA-3P 


MERCOID CORPORATION 
-LMONT AVE, CHICAGO 41, ILLINOIS. USA. 


MECHANICAL ENGINEERING 
May, 1954 CARD INDEX Vol. 76, No. 5 


Future of the Turbo Compound Resins. R. R. Mock and N. B. 
Jamieson. .... 403 
Human- Engineering Aspects of Safety, R. A. ‘McFarland cesses Ga 
High-Speed Photography, J. H. Waddell....... 
Engineering Developments of Rubber—1952-1953 
Welding Tubes to Tube Sheets, H_ A. Huff, Jr., and A. N. Kugler 
Air Pollution in a London Smog, E. T. Wilkins 4 
Evaluating Dynamic Performance of Feedback cme Systems, 
T ‘estover. 
Editorial. .. 
Briefing the Record. 
European Survey.... 
ASME Technical Digest 
Contents of ASME Transactions... 
Comments on Papers. . 
Reviews of Books... .. 
ASME Boiler Code.... 
ASME News 
ASME Junior Forum..... 
Engineering Societies Personne! Service 


A 20-PAGE LIST OF 
ASME PUBLICATIONS 


is included in the 
1954 MECHANICAL CATALOG 


Copies of the List are obtainable from 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Publication-Sales Dept. 
29 West 39th St., New York 18, N. Y. 


MeEcHANICAL ENGINEERING 


: | E J oy 
ove’ 
4 
Equipment Flexible Couplings 
\ 
| 
e 
‘ 
|| 
| Gor Reference 
| | 
| | 
| 
| 
| 
| 
| | 
il 
134 - June, 1954 eC 


® Cure... these intricate parts can be machined 


out of solid metal. That’s the expensive way. e 


But... these FINISHED MACHINE PARTS are 
being made by OILITE at a Fraction of the Cost. 


: Oilite Finished Machine Parts serve the same Recent achievements by Oilite Research 
purpose as conventional “machined” parts. have materially broadened the scope and 
) Their performance is just as good, often application of Oilite — Products of Metal 
better, because they can be self-lubricating Powders. 
and made to close: precision tolerances. AMPLEX 
& DIVISION OF CHRYSLER CORPORATION 


Detroit 31, Michigan, Dept.c 


FIELD ENGINEERS, DEPOTS AND DEALERS) 


SOLID BARS, PERMANENT FILTERS AND SP CIAL UNITS 
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One inch Card 
RATES Announcements 
Inserted at ¢ rate of $20.00 
each issue, $15.00 per issue 
on yearly contract. 


quipment 
Not Included 


BLACK & VEATCH 


CONSULTING ENGINEERS 


Electricity Water Sewage Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


4706 Broedwey Kansas City 2, Missouri 


Copovalion 


ENGINEERS © CONSTRUCTORS © CONSULTANTS 


POWER PLANT 
SPECIALISTS 
UTILITY “INDUSTRIAL* CHEMICAL 


1200 N. Broad St., Phila. 21,Pa. 


Consult Z. H. POLACHEK 
Reg. Patent Attomey 
1234 


Broadwey 
(at 31st St.) New York 1, N. Y, 
Phone LO-5-3088 


Hectrical Testing Laboratories, Inc. 


Electrical, mechanical, photometric, radio- 


2 East End Averwe at 79th St., New York 21 


PETER F. LOFTUS CORPORATION 
En ring and Architectural 
tants and Designers 
First National Bank Bidg. 
Pittsburgh 22, Pennsylvania 


Cable Address—"L OFTUS Pittsburgh" 


SANDERSON & PORTER 
ENGINEERS & CONSTRUCTORS 
San Francisco 


New York Chicago 


GILBERT | ASSOCIATES, INC. 
Washington St. 
Reading, Pe. 
Engi d Desig 
Industrial © Senttary Chemical 
Economic Research 
Industrial Relations 


New York © Philadelphia © Washington 


Model Building 


Working Models — Miniature 
Models — Prototypes— Cutaways 
Appearance Models — Mock-ups 


MAST DEVELOPMENT CO. inc 
2212 12th St CAVENPORT (OWA 


Power Plants, Structures 
ransmission Systems 
Inspection 


SARGENT & LUNDY 
140 $, Dearborn St., Chicago, lil. 


HARZA ENGINEERING CON COMPANY 
CONSULTING ENG 
E. Montiord Fucik Calvin V. 
Richard D. Harza 


Control, 
n Development 


400 West Stost 


Qualification of Operators Supervision 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Leboratory, Pittsburgh, Pe. 


J. E. SIRRINE COMPANY 


C. M. HATHAWAY 
CONSULTING ENGINEER 
Engineering, Product Development, 


and Pilot Manufacturing 
1315 S. Clarkson Street Denver 10, Colorado 


DELOS M. PALMER & ASSOCIATES 
CONSULTING ENGINEERS 
ners of Special Purpose Machines 
for F. ation and Assembly Operations 
Product 
and Model Work 


4401 Jackman Rd. Toledo 12, Ohio 


STANLEY ENGINEERING COMPANY 


CONSULTING ENGINEERS 


Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 
Surveys 


Hershey Building Muscatine, lowe 


Engineers and Consultants 


Machine Design —Technicel Publications 
BOSTON NEW YORK 


PROPANE GAS PLANTS 


and 
Anhydrous Ammonia Plants 


PEACOCK CORPORATION 
Box 268, Westfield, N. J. Westfield 2-6258 


MECHANICAL - MANAGEMENT- ELECTRONIC 
PROCESS - DESIGN - QUALITY - CONTROL 
INVESTIGATIONS - APPRAISALS - REPORTS 


JOHN |. THOMPSON & COMPANY 
ENGINEERS 


921-17th ST., NW Washington 6, D. C. 
LABORATORY DIVISION BELLEFONTE, PA. 


GEORGE H. KENDALL 
Consulting Mechanical Engineers 
Methods Studies: Process of Product 
Redesign Existing Products for Greater Profit 
Trouble g Production, Design, Cost Problems, 
Automatic Machinery Controls, 
Developments, Patent Studies, lovestigations, 
New Products Process Engineering Studies 
P. O. Box 3 (Ea. 1923 Darien $-1904 
Noroton 3 Offices Darien, Connecticut 


An announcement in this 
section will acquaint others 


with your specialized practice. 


THULIN AND WOODS 
Mechanical and Architectural 

P. E.—K 
F.M. oo 


Safety—Fire Protection Design (including complete test 
designs for ASTM-E119 tests —Machine and Product De 

sign and Development—laspections and Reports— 
on Specifs. Engineering Problem: —Engineering and Archi- 


tectural Work on Buildings. 
South LaSalle Street Chicago 3, Minos 


The above consultants are available 


to work out solutions 


to your engineering and management problems. 
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metric and chemical laboratories, rendering 7" 
testing, research and associated services, in- 
cluding certification, inspections at factories 
and field investigations. ( 
I 
! WELD TESTING 
ee Design and Supervision of Steam and 
Hydroelectric Plants and Dams Hydro-Electric By and 
Chicago 6 Greenville, South Carolina 
; JACKSON & MORELAND 
| | 
| 
: 
i} 
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SPLITTING HAIRS 


TO SPEED CALLS 


To triple the voice-carrying capacity of coaxial 
cable, Bell Laboratories engineers had to create new 
amplifying tubes with the grid placed only two- 
»P ne we P y This coaxial system electron tube amplifies more voices 
thirds of a hair's breadth from the cathode. Further- : 
at the same time because of wider frequency band—made 
more, the grid wires had to be held rigidly in possible by bringing grid and cathode closer together. Pe 
position; one-quarter of a hair's shifting would cut 
amplification in half. 


Working with their Bell System manufacturing 
partners at Western Electric, the engineers de- 
veloped precise optical means for measuring critical 
spacing insulators. On a rigid molybdenum grid 
frame they wound tungsten wire three ten-thou- 
sandths of an inch thick. To prevent the slightest 
movement they stretched the wire under more ten- 
sion for its size than suspension bridge cables, then 

1 bonded it to the frame by a new process. 


The resulting tube increases coaxial’s capacity 
si aneous voices —another ex- ; 
from 600 to 1500 simultaneous voice ” ther ae Grid is shown above left, actual size. Pictur at right, en 
ample of how Bell Telephone Laboratories research 18 times, shown haw selves are entered by glace 
helps keep your telephone system growing at the » bond. They will not sag despite nearness of ed-hot cathode. 
lowest possible cost. 


BELL TELEPHONE LABORATORIES 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS 
FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 


June, 1954 - 137 
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KEEP INFORMED—Paoges 43-76 
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OPPORTUNITIES—classified ad pages 131-133 


Aero Research Instrument Co 
*Aetna Ball & Rol 


All American Took «& Mig. 
Allegheny Steel Corp. 
Allen-Bradle 
*American B Corp. 
*American Brass Co 
*American ae Steam Co. 
*American Felt 
*American Bronze Co. 
ASME Publications 
American Welding & Mig. Co.. 
Amplex, Div, of Chrysler tates 
*Armstrong 
Aurora Pump Co.. 


*Babcock & Wilcox Co 
Bell Telephone Labs. . 
*Blaw-Knox Co. 


Power Pipin 
Boston Gear 
Bridgeport Thermostat 

Div. Robertshaw-Fulton 
Brunin 
Brush Ficctronice( Co.. 
Bundy Tubing Co.. 


Carboloy Dept. of 

General Electric Co....... 
*Chain Belt Co ies 
Chiksan Co.. 

Cincinnati Gear Co........ 
Clearprint Paper Co.. 
Cleaver-Brooks Co. . 

*Cochrane C 

*Coffin, J. 8., , Co, 

*Combustion Engineering (Ine.) . 
Cone-Drive Gears Div. 

Michigan Tool Co. 
Consolidated Engineering Corp. 
Coppus Engineering Corp. 
Coxhead, Ralph C., Corp..... ; 
Cc unningham, M. E., 


Detroit Harvester Co., 
Pioneer Pump Div........ 
*Detroit Stoker Co. 
Diamond Chain Co. (Ine.)....... 
*Downingtown Iron 
*Dresser Industries, oy 
Roots-Connersville Blower. 


Eastman Kodak Co, 
Edward Valves (Inc.) 
Sub. Rockwell Mfg. Co... . 


Hathaway, 


Black & Veatch 
Jackson 


Electrical Testing Labs. 
Gilbert Associates (Inc.) 
Harsa Engineering Co. 


M. 
M 


Kendall, George H. 
Kuljian Corp. 


The asterisk indicates 
that firm also has prod- 
uct catalog in the 1954 
Mechanical Catalog 


*Elastic Sto 
*Engineer C 
Engineered Precision Casting Co.. 


Fairbanks, Morse & Co....... 
*Farrel-Birmingham Co........ 
Fenwal (Inc.) . we 
*Flexitallic Gasket Co. . 
Ford Co. 
Div. of Sperry 
*Foxboro Co 
Fulton-Sylphon Div., 
Robertshaw-Fulton Controls Co. . . 


“Goat kes 
General 

Graphite Metallizing Cc orp 


Hagan Corp.. 
Hyatt Bearing Div., 
General Motors 
*Hydropress (Inc.). 


International Nickel Co..... 
Irving Subway Grating Co..... 


*James, D. O., Gees Co.. 
Jenkins Bros.. tes 
*Johns-Manville. . 
Joy Mfg. Co..... 


Kellogg, + W., Co.. 
Keuffel & Esser Co.. 


*Ladish Co.......... 
Linear (Inc.)....... 


Little, agro D. (Ine.).. 

Lord Mf 

Lovejoy Couplin gCo.... 
*Lummus Co., Fabricated Piping Div.. 

Lunkenheimer Co 


*Mercoid Corp 
Midwest Pi 


CONSULTING SERVICE . . . Page 136 


Loftus, Peter F., Co 
Mast Development 
National Weld Pars 
Palmer, Delos M 


Sanderson & Porter 
Sargent & Lundy 


*National Airoil Burner Co.......... 
New Departure Div., 
General Motors 
Nicholson, W. H. & Co 
Northern Blower Co............... 


Ohio Injector Co 


*Pangborn Cor 
Parker White 
Permutit C 


Philadelphia Gear Works 
Pittsburgh Worke Une. 

*Posey Iron Works (Inc.).. 
Powell, Wm., 


Reliance & Engrg. Co. ...... 
*Republic Flow Meters Co 

Research Corp.. 

Revere Copper & Brass (Ine.) 

Robertshaw-Fulton Controls Co... . . 

Rockford Clutch Div., 

Borg-Warner Cor 

*Roots-Connersville Blower Div. 

Dresser Industries Inc 

Rotary Seal Co 

Roth Rubber Co 


Spraying Systems Co 
*Syntron Co 
Taylor Dynamometer & Machine Co. 
*Taylor Forge & Pipe Wor 
*Taylor Instrument Cos.. 
*Terry Steam Turbine Co.. Poco 
Thomas Flexible Coupling Co. 
*Timken Roller Bearing Co 
Trabon Corp 


*Tube Torus (Ine.) . 


Vickers (Inc.) 

Div. of Sper: 

*Vogt, 
*Voss. 


Waldes Kohinoor (I 


fachine Co. 


*Westinghouse Air Brake Co... .. 
*Westinghouse Electric Corp... . 
*Wickes Boiler Co., 

Div. of Wickes Corp.. 
Williams Gauge Co........... 
Wisconsin Motor Corp.. 
Wolverine Tube Div. 

Calumet & Hecla ( Re 


*Yarnall-Waring Co... 
Ca 


Sirrine, J. E., Co. 
Stanley Engineering Co. 
Thompson, John I. & Co. 
Thulin & Woods 


Advertisers in Previous 1954 issues but not in this issue 


halmers M 


Anderson, V. 
“Ansociated Spring 
*Ralley Meter Co 
*Rarco Mfg. Co. 
Harkadale V elves 
Rellow 
G., Ce 
‘orp. 
Byers, A. M., 
Carborundum Co. 
Catalytic Combustion Corp. 
Chace, W. M., Co, 
‘ *hapman Valve Co. 


Equip 


*Consol 
Cuno 
*Denison Engineering Co. 


ik Corp. 


n 


DeZurik Shower Co 
Dow Corning Corp 
ng A 


DuMont, Allen 

City Tro Works 


ir Bearing Co 


*Hoffman Combustion Engrg.Co. Nagle Pumes (Ine.) 


& Machine Co. 
| Tracing Cloth 


ational Valve & Mtg. Co. 
cow York Air Brake Co. 


Sehools 
Iron Fireman Mig. Co. 
Johnson, Caryle, Machine Co. 
Kennametal Gee) 


Refining Co." 
‘ Corp 
4 
Marsh Co., 
AMmMi. Jas. P. Marsh Co. 
Morse Chain Co. 


Olson, A. A. & Co. 
O'Neti-Irwin Mig. Co. 
Pacific Pumps (Inc.) 
*Pennsyivania Pump & 
Com: Co. 


*Sarco 
onchutve « Co. 
*Seamiex ( 

Servel (ine. ) 


SheMeid 
Sparta Mfg 
Engineering 
Sturtevant, P. A., Co. 
Synehro-Start Products (Inc.) 


Thompson-Bremer & Co. 
Trimount Instrument Co. 


*United States Steel Co. 


Waterman Engineering Co. 


*Western Gear 


Winzeler Tool Corp. 


*Zaliea Brothers 
Zurn, J. A., Mtg. Co. 
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Peacock Corp 
Polachek, 2. i 
Joupling Co. 
American Pench Co 
*Am eteer Co 
‘ Nordstrom Valve Div 
Rockwell Mfg. Co. 
Nugent, Wm. W. & Co. 
*Flexonics Corp Coupling Dept 
*Foote Bros Gear 
General Blectrie Biectrie Co Piping Wheeler, C. H., Nite Co. 
May Corp. om , Equipment Co. Wiegand, Edwin L., Co. 
Co. “Powers Regulator Co. iley, John & Sons 
‘Wing. L. J., Mfg. Co 
Po Hamilton Mig. Co. Reliance Gauge Column Co. 
Gage Div. Resolite Corp. 
American Chain & Cable Co, Ric-Wil Go PF 
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Ingersoll 19-station process milling, 


boring, drilling, reaming, and cham- 
fering machine for producing 90 
V-8 cylinder blocks per hour. 


uses Micxers;. hydraulics 


One operator controls this entire machine in 
which a total of 20 milling, 18 boring, 
16 chamfering and 4 drilling spindles are at 
work simultaneously. A hydraulic transfer 
mechanism moves the V-8 engine blocks auto- 
matically from station to station . . . turning 
them as needed ... clamping and unclamp- 
ing. Feeding of the tools is also done 
hydraulically. The entire operation is con- 
trolled by electro-hydraulic circuits from the 
loading station. 

Vickers Hydraulics was used throughout by 
The Ingersoll Milling Machine Company. 
Among the advantages gained by using 
Vickers Hydraulics are: (1) simplification of 
design, (2) flexibility of control, (3) instan- 


Representative Standard Wicker, Units Used on Ingersoll Transfer 


taneous response, (4) ease of providing inter- 
locks and overload protection, (5) low 
maintenance with minimum down time. 

The Vickers Application Engineer near you 
will gladly supply any additional informa- 
tion you may desire regarding the many 
benefits to be gained by using Vickers 
Hydraulics. 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1500 OAKMAN BLVD. + DETROIT 32, MIGH. 


Engineering Offices: 
ATLANTA * CHICAGO (Metropolitan) * CINCINNATI* CLEVE- 
LAND DETROIT HOUSTON LOS ANGELES (Metro- 
politen) * NEW YORK (Metropoliten) * PHILADELPHIA 


Machines 


Double and Two-Pressure 


Power Unit is Self-Contained 


Solenoid Controlled Traverse and Feed Cycle 


Balanced Piston Type 


Single Stage Balanced 
Vane Type Pump Balanced Vane Pumps Power Source Pilot Operated 4-Way Valve Control Panet Reliet Valve 


6584 
19,27 


Mecnanicat ENGINEERING Journ, 1954 155 


Gquromarion ai its es 
Ma 
SEATTLE TULSA * WASHINGTON © WORCESTER 
‘ 
ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMEN SINCE 


100 YEARS 


+e moving gas and air is still our ONLY business 


From the simple Rotary Positive Blower which we 
developed and started building 100 years ago, Roots- 
Connersville equipment now includes both Rotary 
Positive and Centrifugal units (the only dual-ability 
line in the industry), gas pumps, meters, vacuum 
pumps, inert gas generators and our latest 1953 devel- 
opment, the amazingly efficient Spiraxial Compressor. 
With the exception of the Spiraxial, the youngest 
members of the family are centrifugais, now 23 years old. 

Yet in this century of rapid changes, with industries 
shifting from one product to another, Roots-Conners- 
ville has consistently adhered to one line of thought 


Reg. Pat. 08. 
a Su, 


and action—the production of the most economical and 
reliable equipment to handle gas and air. We think this 
policy has “paid off’—not only to us but to our thou- 
sands of customers who, by their many repeat orders, 
testify to the high quality of R-C products. Perhaps 
one reason is that although old in years, we are young 
in ideas to meet technological changes in manufactur- 
ing processes. 

So, we suggest you consult us when you are consider- 
ing equipment to move gas or air. You will find that 
our 100 years of specialized experience can pay you 
substantial and continuing good dividends. 


y A DIVISION OF DRESSER INDUSTRIES, INC. 
> 2 k 654 Michigan Ave. * Connersville, indiana 
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Sheathed in aluminum—this silver giant is the last word 
in reliability and design. 

Titus Station’s output almost equals that of 5 other Metro- 
politan Edison Company stations. Permutit was selected 
to protect this important plant from untreated Schuylkill 
River water .. . turbidity of 700 ppm, hardness up to 180 
ppm, high iron and manganese. 

Two Permutit Precipitators remove trouble-making sus- 
pended solids, give clarified water for bearing cooling, 


g 
PERMUTIT 


Water Conditioning Headquarters for Over 40 Years 


PRECIPITATORS reduce turbidity of Schuylkill River 


METROPOLITAN EDISON BOOSTS CAPACITY BY 240,000 KW! 


Latest $35,000,000 investment is protected by Permutit- conditioned water 


GRAVITY FILTERS remove final traces of suspended im- 
water from 700 to below 10 ppm in one fast operation. purities . . . using Anthrafilt to eliminate silica pick-up. 


Titus Station, just south of Reading, Pa., uses 160,000,000 
of for ese pat generating units, 


oil coolers, etc. Part of this water goes on to Permutit 
filters and softeners . . . comes out crystal clear and com- 
pletely softened for more critical uses. 

You can get this same protection for your plant. We will 
be glad to supply helpful information on your particular 
water problems. Write today. 

The Permutit Company, Dept. ME-6, 330 West 42nd St.. 
New York 36, N.Y., or Permutit Company of Canada, Lid 
6975 Jeanne Mance Street, Montreal. 


AUTOMATIC SOFTENF® deliver com- 
pletely softened wate Regeneration is 
automatic . . . save/ime and money. 
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AFTER 100 YEARS 


»+.emoving gas and air is still our ONLY business 


From the simple Rotary Positive Blower which we 
developed and started building 100 years ago, Roots- 
Connersville equipment now includes both Rotary 
Positive and Centrifugal units (the only dual-ability 
line im the industry), gas pumps, meters, vacuum 
pumps, inert gas generators and our latest 1953 devel- 
opment, the amazingly efficient Spiraxial Compressor. 
With the exception of the Spiraxial, the youngest 
members of the family are centrifugals, now 23 years old. 

Yet im this century of rapid changes, with industries 
shifting from one product to another, Roots-Conners- 
ville has @omsistently adhered to one line of thought 
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and action—the production of the most economical and 
reliable equipment to handle gas and air. We think this 
policy has “paid off”—not only to us but to our thou- 
sands of customers who, by their many repeat orders, 
testify to the high quality of R-C products. Perhaps 
one reason is that although old in years, we are young 
in ideas to meet technological changes in manufactur- 
ing processes. 

So, we suggest you consult us when you are consider- 
ing equipment to move gas or air. You will find that 
our 100 years of specialized experience can pay you 
substantial and continuing good dividends. 


A DIVISION OF DRESSER INDUSTRIES, INC. 
654 Michigan Ave. * Connersville, indiana 
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PRECIPITATORS reduce turbidity of Schuylkill River 


METROPOLITAN EDISON BOOSTS CAPACITY BY 240,000 KW! 


gpd of water for three 


Latest $35,000,000 investment is protected by Permutit-conditioned water 


Sheathed in aluminum —this silver giant is the last word 
in reliability and design. 

Titus Station’s output almost equals that of 5 other Metro- 
politan Edison Company stations. Permutit was selected 
to protect this important plant from untreated Schuylkill 
River water .. . turbidity of 700 ppm, hardness up to 180 
ppm, high iron and manganese. 

Two Permutit Precipitators remove trouble-making sus- 
pended solids, give clarified water for bearing cooling, 


PERMUTIT 


Water Conditioning Headquarters for Over 40 Years 


oil coolers, etc. Part of this water goes on to Permutit 
filters and softeners . . . comes out crystal clear and com- 
pletely softened for more critical uses. 

You can get this same protection for your plant. We will 
be glad to supply helpful information on your particular 
water problems. Write today. 

The Permutit Company, Dept. ME-6, 330 West 42nd St., 
New York 36, N.Y., or Permutit Company of Canada, Lt’. 
6975 Jeanne Mance Street, Montreal. 


GRAVITY FILTERS remove final traces of suspended im- 
water from 700 to below 10 ppm in one fast operation. purities . . . using Anthrafilt to eliminate silica pick-up. 


Titus Station, just south of Reading, Pa., uses 160,000,000 
1,450. psi generating units. 


AUTOMATIC SOFTEN'#> deliver com- 
pletely softene wute Regeneration is 
automatic . saw ime and money. 
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New Cleveland high speed automatic 


gets increased precision from 
TIMKEN’ bearings in semi-flexible mounting 


ESIGNED to be the “work horse” 

of many shops, this 2%" Model 
AW automatic, built by the Cleveland 
Automatic Machine Company, Cin- 
cinnati, Ohio, is not only precise, it’s 
versatile as well. 


To accommodate its wide range of 
spindle speeds—40 in all—ranging 
from 69 to 1920 RPM, and to insure 
precision at any speed, Cleveland 
mounts the spindle on Timken® bear- 
ings in semi-flexible mounts. This per- 
mits any expansion during high speed 
operation without affecting accuracy. 


Timken tapered roller bearings 
hold shafts and spindles in rigid align- 
ment. Line contact between rollers 
and races provides extra load-carry- 
ing capacity. Gears mesh smoothly 
with minimum wear under even the 
heaviest loads. Because of their ta- 
pered construction, Timken bearings 
carry radial and thrust loads in any 
combination. 


The true rolling motion and 
incredibly smooth surface finish of 
Timken bearings practically elimi- 
nate friction. Shafts and housings are 


held concentric, making closures 
more effective. 


Be sure to specify Timken bearings 
when you build or buy machine tools. 
They normally last the life of the 
machine. Look for the trade-mark 
“Timken”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


= This symbol on a product means 
its bearings are the best. 


SMOOTH TO 
MILLIONTHS OF AN INCH 


PROFILOGRAPH TRACE GOOD COMMERCIALLY 
GROUND FINISH (5 000 K VERTICAL 
30 HOR ZONTAL) 


PROFILOGRAPH TRAC! "IMKEN BEARING 
FINISH (5.000 K VERT'T HORIZONTAL 


OPTICAL FLAT, PERFECT FINISH 


Surface finish of high quality 
Timken bearing rollers and 
races is so smooth that it 
takes a profilograph to meas- 
ure its smoothness. This 
instrument measures surface 
variations to a millionth of 
an inch, as shown at the left. 


How CLEVELAND AUTOMATIC uses Timken bearings in 
a semi-flexible mounting to retain spindle precision 
over a wide range of speeds in its new Cleveland 24” 
Model AW automatic. 


Viv 
WOT UST A BALL WOT JUST A ROLER THE TMKEN TAPERED ROLLER BEARING TARES RADIAL |) AMD TRUST LOADS OR ANY COMBINATION 
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